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FORWARD 



During the past year, the Professional and Curriculum 
Development Unit, Division of. Vocational and Technical Education 
for the Board of Vocational Education and Rehabilitation, In 
cooperation with the Department of Agricultural Industries,, 
School of Agriculture, Southern Illinois University, Carbondale, 
has funded tv\fo environmentally related projects, 

!• Pre-Servlce Program In Environmental Education, Pro- 
gram Phase , Project Number MP-3a. September 1, 1972 to June 30, 
1973. 

2, Pre-Servlce Program In Environmental Education, 
Training Phase , Project Number MP-3b-0P5a. September 1, 1972 
to August 31, 1973. ' 

The projects operated simultaneously with two major ob- 
jectives, 

1, Develop a program for training students In one of the 
vocational majors In the field of Environmental Education. 

2. In the time avallabl,e, provide the participants with 
as much exposure to the proposed program as possible. 

As the project developed, the participants began to col- 
lect Information which they deemed valuable to the prospective 
"■eacher In the areas related to "Environment". 

Publications Include: ' ' 

a. An Environmental Glossary. 

b. An Annotated Bibliography for Environmental 
Educators. . 

c. A Preview of Audio-Visual Materials Related 
to the Environment. 

* d. Employment Opportunities and Job Analysis 
for Selected Environmental .Occupations. 

i ' * . 

. e. A Pre-Ser'^^'lce Program in Environmental 
Occupations. 



These materials are specifically dLsigned to serve as 
resource materials for 'Vocational Teachers who are teaching 
in Environmental Areas. 



Thomas R, Stitt 
Project Director 
Agricultural Industries 
Department 
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Applied Biological and Agricultural Occupations 



A. Professional and Management Level 

1. Air Pollution Control Chief 

(Refer to Personal and Public Service 
Occupations, management level) 

2. Aquatic Biologist 

a.) Duties and Responsibilities 

1) Studies the interaction of plants 
and animals living in water 

2) Studies methods of achieving or 
maintaining the system's balance 

3) Studies effects of certain pollutants 
on aquatic life 

b) Special Knowledge 

1) ' Must have a college degree in biology 

2) Must know how to properly test samples' 

c) Special Skills 

1) Must be able to perform proper ^ 
experiments, to obtain information 

3. Environmentalist 

(Refer to Industrial Oriented Occupations, 
professional level) 

4. Forest Ecologist 

a) Duties and Responsibilities 

1) Studies environmental fjactors that 
affect vegetation 

2) Carries out specialized research 
with different uses of soil 

b) Special Knowledge 

1) Must have knowledge in forestry 
disease and soils 

2) Must know proper research methods 

c) Special Skills 

1) ' Must be able to work various test 

equipment * 

2) Must be able to do research in the 
proper methods 

5. Plant Physiologist DOT 041.081 
a) Duties and Responsibilities 

1) ' Examines environmental conditions 

on ^plants 

2) Experiments with light, temperature, 
and mineral nutrients and their 
effect on plants 

3) Prepares reports on these physiological 
experiments 



b) Special Knowledge 

1) Must have a bachelor's degree, 
in biology 

2) Must know how to cbnduct proper 
experiments 

c) Special Skills 

1) Must be able to conduct proper 
experiments 

2) Must be able to operate experimental 
equipment 

Sanitarian DOT 079.118 

a) Duties and Responsibilities 

1) Plans, develops, and executes 
environmental health programs 

2) Conducts training programs in 
environmental health 

3) Enforces health and sanitation regulations 

b) Special Knowledge 

1) Bachelor's degree in environmental 
■ health 

2) Must know federal laws concerning 
public health 

c) Special Skills 

13 Must be able to teac> 
2) Must be able to plan sanitation 
programs 

Sanitary Engineer . DOT OoS.OSl 

a) Duties and Responsibilities 

1) Designs and oversees construction 
of hygienic projects, such as 
water works, sewage, and ^,arbage 
disposals 

2) Plans development of watersheds, 
aquaduct.Si and rodent control projects 

b) Special Knowledge 

1) Must have a degree in Engineering 

2) Must be awirre of environmental 
health programs 

c) Special Skills 

1) Must be able to plan projects 

2) Must be able to draft facilities 
needed in the projects 

Waste Water Plant Supervisor 

(Refer to In~Depth Job Analysis Section) 

Water Maintenance Foreman 

(Refer to Business and Management Occupations, 
management level) 



Technical Level 

1. Air Pollution Control Engineer 
(Refer to Personal and Public Service 

occupations, technical level) 

2. Forestry Technician \ DOT 441.383 
a) Duties and Responsibilities 

1) Plants and protects fores t land 

2) Plans harvesting of timber 

3) Protects watersheds and starts 
control fires 

b Special Knowledge 

1) Must know how to establish forest practices 

2) Must know forestry principles 
c) Special Skills 

1) Must be able to use lab equipment 

2) Must be able to use various tools 

3. General Sanitation Technician 

(Refer to Health Occupations, technical level) 

4., Public Health Bacteriologist DOT 041.281 

a) Duties and Responsibilities 

1) Conducts experiments to detect 
harmful or pathogenic bacteria 
in water and food supply 

2) Controls or eliminates sources 
of pollution 

3) Cooperates with hospitals in identifying 
disease-causing micro-organisms 

b) Special Knowledge 

1) Must know' how to conduct experiments 

2) Must know how to identify types 
of bacteria 

c) Special Skills 

1) Must be able to conduct proper 
experiments 

5, Sewage Disposal Engineer 

a) Duties and Responsibilities 

1) Designs and oversees construction of 
and operation 'of sewage disposal system 

2) Estimates cost of project and ^ , 
prepares specifications for equipiriejiiit 
and materials {' 

b) Special Knowledge 

1) Must know regulations and principles 
of sewage disposal 

2) Must have a degree in Engineering 

c) Special Skills 

1) Must have good judgement 

2) Must be able to draft plans 
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6, Waste Water Technician - * 

(Refer to Personal and Public Servix:e 
occupations, technical level) 

C. Skilled Level 

Air Analyst DOT 012,281 

a) Duties and Responsibilities 

1) Obtains samples o£ air around 
industrial areas ■ 

2) Analyzes sample to determine the 
amount o£ suspended foreign particles 

3) Prepares a report o£ the findings 

b) Special Knowledge 

1) Must know federal standards for 
air pollution 

2) Must know how to operate test equipment 

c) Special Skills 
1) Must ^)e able to operate test equipment 

Environmental Inspector 

(Refer to Business and Management Occupations, 
skilled level) 

Food and Drug "Inspector - 

(Refer to Business and Marittgement Occupations, 
skilled level) 

Purification Plant Operator 
(Refer to Health Occupations, skilled level) 

Tox icologist 

(Refer to Health Occupations, skilled level) 

Water Pollution Control Inspector 
(Refer to Business and Management Occupations, 
skilled level) 

D, . Semi-Skilled Level 

1, Air Pollution Control Aide 

(Refer to Personal and Public Service 
Occupations, semi-skilled level) 

2, Biological Aide 

a) Duties and Responsibilities 

1) Assists technicians and others in 
obtaining da'ta in various field work 

2) Helps personnel operate test equipment 

b) Special Knowledge 

1) A general biology background 

c) Special Skills 

1) Must be able to operate test equipment 
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3. Forester Aide 

a) Duties and Responsibilities 

1) Records and read^s meter readings 

2) Provides general labor ' " 

3) Performs field inspectiqns 

b) Special Knowledge 
1) None 

c) Special Skills ' 

1) Must be able to read meters 

4. Water Shed Tender 

(Refer to Industrial Oriented Occupations, 
semi -ski lied level) 

5. Water Tender 

(Refer to Industrial Oriented Occupations, 
semi-skilled level) 

Unskilled Level i 

1. Water Filter Cleaner 

(Refer to Person,al and Public Service 
Occupations, unskilled level) 
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II • Business, Marketing and Management Occupations 

i 

A, Professional and Management Level 

!• Air Pollution Control Chief 
I (Refer to Personal § Public Service 
Occupations, professional level^^ 

2. Air Pollution Control Director 

(Refer to Personal § Public Service 
Occupations, professional level) 



3. Director of Environmental Affairs 
(Refer to In-Depth Job Analysis Section) 

4. General Landfill Manager 

(Refer to In-Depth Job Analysis Section) 

5. Incinerator Foreman 

(Refer to Health Occupations, professional 
level) - 

6. Landfill Division Manager 

(Refer to In-Depth Job Analysis Section) 

7. Manager of Landscaping Center 

(Refer to In-Depth Job Analysis Section) 

8. Mine Foreman 

I (Refer to Indus trial -Oriented Occupations , 
professional and management level) 

9. Office Manager 

(Refer to In-Depth Job Analysis Section) 

10. Operations Manager 

(Refer to In-Depth Job Analysis Section) 

11. Recycling Center Supervisor 

(Refer to In-Depth Job Analysis Section) 

12. Sewage Maintenance Supervisor DOT 954.782 

a) Duties and Responsibilities 

1) Supervises maintenance of equipment 
and activities of laborers 

2) Gives continuing and special 
instruction to crew and foreman 

3) Fosters good working conditions 

b) Special Knowledge 

1) Must know duties and responsibilities 
of all employees 

2) Must know how to evaluate the work 
of others 

3) Must be aware of new advances in the 
field 



c) Special Skills 

1; Must be able to operate and repair equipment . 

2) Must be able to lead subordinates 

3) Must be able to stimulate good attitudes 

13. Water Maintenance. Foreman DOT 954.782 * 

a) Duties and Responsibilities 

1) Supervises activities. of workers^ 

and equipment iji' water treatment plant 

2) Fosters good working conditions 

3) Provides incentives for employees 

b) Special Knowledge 

1) Must know duties of employees 

2) Must know equipment operation 
and maintenance 

c) Special Skills 

1) Must be able to get along with employees 
and notice difficulties in worker 
relations and working conditions 

2) Must be able to repair and operate 
equipment I 

3) Must be enthusiastic and able to 
stiiilulate workers 

14, Waste Wrxer Plant Supervisor 

(Refer to In-Depth Job Analysis Section) 

Technical Level 

1. Industrial Health Statistician DOT 020.188 

a) Duties and Responsibilities 

1) Prepares maps and charts 

2) Provides technical service to 
individuals and municipalities 

3) Prepares* and maintains records 

4) Conducts in-service training progra .3 

b) Special Knowledge 

1) Must know how to use statistics 

2) Must know how to make records 
and make maps 

c) Special Skills 

1) Make maps and charts 

2) Perform clerical work 

3) Keep records 

2. Process Engineer 

(Refer to In-Depth Job Analysis Section) 

Skilled Level 

.A 

1, Air Analyst 

(Refer to Applied Biological Occupations, 
skilled level) , 
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Applied Statistician \ DOT 020.188 

a) Duties and j Responsibilities 

1) Plans surveys 

2) Interprets analytical findings 

3) Conducts surveys 

4) Compiles data and maintains records 

b) xSpecia^ Knowledge 

1) Must know how to evaluate and 
supervise reports 

2) Must know how to conduct proper 
surveys and compile data 

3) Must know principles o£ statistics 

c) Special Skills 

1) Must he able to malffe^p'^and compile 
surveys 

2) Must be able. to evaluate data 

Environmental Inspector 

a) Duties and Responsibilities 

1) Determines environmental purity using 

a variety o£ mechanical chemical tests' 

2) Analyzes and reports on samples and 
data collected 

b) Special Knowledge 

1) Must know how to conduct tests 

2) Must knoTv regulations that establish 
standards for environmental contamination 

c) Special Skills 

1) Must be able to conduct tests and 
write reports 

Food and Drug Inspector 

(Refer to Health Occupations, skilled level) 

Industrial Waste Inspector DOT 168.287 

a) Duties and Responsibilities 

1) Inspects industrial and commercial 
waste disposal facilities 

2) Investigates source of pollutants in 
municipal sewage 

3) Compiles written reports o£ findings 
and recommends actions needed. 

b) Special Knowledge 

1) Must know how to conduct tests 

2) Must know level of harmful pollutants 

3) Must know federal and state regulations ^ 
and laws 

c) Special Skills 

1) Must be able to conduct proper tests 

2) Must be able to analyze test results 



6. Nuclear Inspector 

a) Duties and Responsibilities 

1) Inspects the plant facilities 

with various equipment to detect the 
degree o£ radiation contamination 

2) Analyzes test results and makes 
recommendations 

b) Special Knowledge 

1) Must know federal and state regulations 
and laws 

2) Must know how to conduct tests and 
use equipment 

3) Must know level o£ harmful radiation 

c) Special Skills 

1) Must be able to use radiation 
detectors 

2) Must be able to analyze test results 

7. Water Pollution Control Inspector 
(Refer to Personal and Public Service 

Occupations , skilled level) 

Semi-Skilled Level 

1. Clerk-typist 

a) Duties and Responsibilities 

1) Compiles and types reports 

2) Files records and reports 

3) Sorts and distributes mail 

4) Answers telephone 

b) Special Skills 

1) Must be able to type 

2) Must be able to file properly 

2 . Secretary 

a) Duties and Responsibilities 

1) Carries out administrative and general 
office duties 

2) Takes and transcribes dictation 

3) Makes appointments and answers phone 

4) Typas^and files reports 

b) Speci^al" Skills 

1) Mu-st ,be able to type 

2) Must be able to transcribe dictation 

Unskilled Level 

1. General Office Clerks 

a) Duties and Responsibilities » 

1) Copies data 

2) Compiles records and reports 

3) Handles mail and correspondence 

4) tabulates and posts data in record books 

b) Special Skills 

1) Must know how to operate office machines 

2) Must know how to file properly 
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File Clerks 

a) Duties and Responsibilities 

1) Records and retrieves data ancl records 

2) Classifies, sortS;, and files correspondence 
h)\ 1) Must be able to read and write 

2) Must know how to file properly 
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I. Health Occupations 

A. Professional Level 

; 1. Environmentalist 

(Refer to Industrial Oriented Occupations, 
professional level) 

2. Incinerator Foreman DOT 955.130 

a) Duties and Responsibilities 

1) Primarily concerned with the proper 
use of equipment to burn refuse 

2) Supervises incinerator operators 
and clerical personnel 

'3) Trains new employees 

4) Inspects and adjusts machinery 

5) Provides written reports on the 
plant ' s operation 

b) Special Knowledge 

1) Must Tcnow how to operate and adjust 
equipment 

2) Must Tcnow how to teach new employees 

3) Must Icnow how to write proper reports 

c) Special STcills 

1) Must be able to operate machinery 

2) ' Must be able to instruct new employees 

3. Industrial Health Engineer DOT 012.188 

a) Duties and Responsibilities 

1) Plans and coordinates industrial health 
programs 

2) Analyzes and controls conditions contributing 
to occupational hazards 

b) Special Knowledge 

1) Must Tcnow how to test for safe 
limits of air, noise, and radiation 
pollution 

2) Must Tcnow how to implement control 
measures 

c) Special STcills 

1) Must be able to conduct tests 

2) Must be able to analyze results 

3) Must be able to implement control 
measures 

•• 

4. Physicist, Acoustics DOT 023.081 
a) Duties and Responsibilities 

1) Investigates methods of minimizing 
noise in urban areas 

2) Determines effect of sound on 
materials and substances as well as 
physiological and psychological 
effects on human beings 

3) Conducts research into the phenomena 
of hearing, sound reproduction, and 
Vibration 
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b) Special Knowledge 

1) Bachelor's degree in Physics 

2) Graduate training 

c) Special Skills 

1) Good memory and imagination 

2) Ability to conduct proper experiments 

5. Public Health Bacteriologist DOT 041.281 

a) Duties and Responsibilities 

^ 1) Conducts experiments to detect presence 
of harmful bacteria in water or food 
2) Controls sources of possible pollution 

b) Special Knowledge 

1) Must know how to identify pollution 
in water and fQ^d supply 

2) Must know how to correct this 
contamination 

c) Special Skills 

1) Must be able to conduct experiments 
on samples of food and water 

6. Sanitarian 

(Refe:^ to Applied Biological Occupations, 
pro fuss ional level) 

7. Sanitary Engineer 

(Refer to Applied Biological Occupations, 
professional level) 

8. Sewage Maintenance Supervisor 

(Refer to Business and Management Occupations, 
professional level) 

9. Waste Water Plant Supervisor 

(Refer to In-Depth Job Analysis Section) 

10. Water Maintenance Foreman 

(Refer Industrial Occupations, management 
level) 

B, Technical Level 

1^ Air Pollution Control Engineer 

(Refer to Personal and Public Service Occupations, 
technical level) 

2. General Environmental Engineer 

(Refer to In-Depth Job Analysis Section) 
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3. General Sanitation Technician 

a) Duties and Responsibilities 

1) Gives technical advice and 
assistance in analyzing biological 
samples and specimens 

2) Writes reports 

b) Special Knowledge 

. 1) Must know how to analyze samples 

2) Must know how to conduct tests 

3) Must know safe levels o£ contamination 

c) Special Skills 

1) Must be able to conduct tests 

2) Must be able to analyze results and 
write reports 

4. Health Physicist DOT 079,021 
a) Duties and Responsibilities 

1) Directs research in radiation hazards 

2) Conducts monitoring programs to 
protect plant and laboratory personnel 
from radiation 

3) Conducts training programs in 
radiation safety 

, b) Special Knowledge 

1) Must know decc^ntamination procedures 

2) Must know inspection standards 

3) Must know safe work methods 

4) Must know radiation limits 
c) Special Skills 

1) Must be able to teach safety classes 

2) . Must be able to perform proper 

radiation tests 

5. Industrial Health Statistician 

[Refer to Business and Management Occupations, 
technical level) 

6. Industrial Hygienist DOT 079.188 

a) Duties and Responsibilities 

1) Conducts radiation, noise, and 

air pollution tests in specific areas 

2) Reports findings to the Health Engineer 

b) Special Knowledge 

1) Must know how to conduct the 
proper tests 

c) Special Skills 

1) Must be able to conduct noise, radiation, 
and noise pollution tests 

7. Industrial Waste Inspector 

(Refer to Industrial Occupations, technical level) 

8. Public Health Bacteriologist 

(Refer to Applied Biological Occupations, 
technical level) 



Q 9.. Nuclear Engineer 

ERJC (Refer to In-Depth Job Analysis Section) 



0. Safety Inspector V DOT 168.248 

a) Duties and Responsibilitsdes 

1) Inspects machinery equipment and 
working cond,itions for hazards to workers 

2) .Acts to prevent accidents and fires 

b) Special Knowledge 

1) Must know safety standards 

2) Must know proper corrective actions 
needed to improve safety 

cj Special Skills 

1) Must be able to perform safety tests 

2) Must be able to write reports 

1. Station Engineer 

(Refer to Industrial Occupations , technical level) 

2. Waste Water Plant Chemist 

(Refer to Ln-Depth Job Analysis Section) 

3. Waste Water Technician 

(Refer to Personal and Public Service Occupations, 
technical level) 

4. Water Pollution Control Technician 

(P.efer to Personal and Public Service Occupations, 
technical level) 

5. Water Purification Chemist 

a) Duties and Responsibilities 

1) Perforins, chemical lab analysis 

2) Identifies sources of contamination 

3) Compiles and evaluates data 

b) Special Knowledge 

1) Chemistry 

2) Sources of water pollution 

3) Must know how to conduct experiments 

c) Special Skills 

1) Must be able to use lab equipment 

2) Must be able to evaluate data 

Skilled Level 

1. Air Pollution Control Inspector 

(Refer to Personal and Public Service Occupations, 
skilled level) 

2 . Environmental Inspector 

(Refer to Business and Management Occupations, 
skilled level) 
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Food and Drug Inspector DOTH68 . 287 

a) Duties and Responsibilities 

1) Inspects establishments where food 
and drugs are manufactured, handled 
or sold 

2) Enforces legal standards of sanitation 

3) Prepares reports of inspections 

b) Special Knowledge 

1) Must know sanitary standard to be met 

2) Must know how to use test equipment 
' c) Special Skills 

1) Must be able to work with test equipment 

Industrial Waste Inspector 

(Refer to Business and Management Occupations, 
skilled level) 

Nuclear Inspector 

(Refer to Business and Management Occupations, 
skilled level) 

Purification Plant Operator 

a) Duties and Responsibilities 

1) Oversees softening and purifying of 
water in water purification plant 

2) Filters and adds chlorine to water 

b) Special Knowledge 

1) Must know proper amount of chlorine and 
chemicals to be added 

2) Must know how to operate equipment 

c) Special Skills 

1) Must be able to operate equipment 

Toxicologist 

a) Duties and Responsibilities 

1) Identifies the effects of air and 
water -born agents on the health of 
workers 

2) Prepares reports and recommends methods 
of reducing or eliminating the toxic 
substances 

b) Special Knowledge 

1) Must know how to identify toxic 
substances 

2) Must know proper methods of eliminating 
toxic substances 

c) Special Skills 

1) Must be able to perform analysis on 

substances to determine the content of 
fumes, dust and mist 

Waste Water Plant Operator 

(Refer to In-Depth Job Analysis Section) 



16 

I 

9. Water Pollution Control Inspector 

(Refer to Personal and Public Service 
Occupations, skilled level) 

10. Water Treatment Plant Operator 

a) Duties and Responsibilities 

1) Operates plant equipment properly 

2) Maintains correct chemical balance in 
the waiter ' 

3) Takes pressure readings and records the data 

b) Special Knowledge 

1) Must know how to operate plant 
equipment 

2) Must know proper chemical levels in 

the water • 

Semi-Skilled Level 

1. Air Pollution Control Aide 

(Refer to Personal and Public Service 
Occupations , semi-skilled level) 

2. Clerk Typist ' 

(Refer to Business and Management Occupations , 
semi-skilled level) 

3 • Secretary 

(Refer to Business and Management Occupations, 
semi-skilled level) 

J 

4. Waste Disposal Man DOT 955.883 

;i) Duties and Responsibilities 

1) Disposes of radioactive equipment 
and wastes 

2) Constructs concrete coffins for wastes 

3) Burial is then performed at sea or in 
the ground 

4) Keeps records of all procedures 

b) Special Knowledge 

1) Must know federal laws concerning radioactive 
waste disposal 

2) Must know how to work with radioactive 
materials 

' 3) 'Must know how to construct coffins 

c) Special Skills 

1) Keep records i 

2) Construct coffins 

3) Operate equipment that is used with 
radioactive substances 

Unskilled Level 

1. File Clerks 

(Refer to Business and Management Occupations, 
unskilled level) 

2, General Office Clerks 

(Refer to Business and Management Occupations, 
unskilled level) 
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Health Field Officer DOT 168.168 

a) Duties and Responsibilities 

1) Locates, advises, and questions 
persons exposed to communicable disease 

2) Writes reports 

3) Advises the people in obtaining 
treatment from a clinic ( 

b) Special Knowledge 

1) Must know disease effects 

2) Must know where persons must go 
for proper treatment 

3) Special Skills 

1) Must be able to write reports 



Water Filter Cleaner 
(Refer to Personal and Public Service 
Occupations, unskilled level) 
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IV. Industrial Oriented Occupations 

I 

A. Professional and Managemer,t Level 

1. Environmentalist DOT 079.118 

a) Duties and Responsibilities 

1) Inspects public facilities 
which may prove dangerous to 
the public jhealth 

2) Works with civil defense in 
planning for emergency disaster 
aid for floods, tornadoes and 
earthquakes 

3) Takes and examines samples of 
water, air and food 

b) Special Knowledge 

1) Must know levels of contaminants 
which make public facilities unsafe 
for the public 

2) Must know how to analyze samples 
, c) Special Abilities 

1) Must be able to write reports 

2) Must be able' to speak at public 
gatherings 

2. General Landfill Manager 

(Refer to In-Depth Job Analysis Section) 

3. Industrial Health Engineer 

(Refer to Health Occupations, Professional 
and Management level) 

4. Industrial Hygiene- Physician DOT 070.108 

a) Duties and Responsibilities 

1) Treats illnesses and injuries 

2) Observes and studies health 
and safety hazards in the plant 

3) Makes recommendations and reports 
on violations of health laws 

4) Gives health and safety lectures 

b) Special Knowledge 

1) Must keep up-to-date on medical 
knowledge 

2) Must know laws concerning safety 
in industrial situations 

c) Special Skills 

1) Must be able to give lectures 

2) Must be able to treat injuries 
and illnesses 

3) Must be able to give medical 
examinations 



ERIC 
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5. Landfill Division Manager 

(Refer to In-Depth Job Analysis Sefction) 

6. Mine Foreman DOT 181.168 

a) Duties and Responsibilities 

1) Supervises and coordinates activities 
of personnel in one or more mines 

2) Inspects mines and reports safety 
violations 

3) Takes measures to improve production 
and working conditioiis 

b) Special Knowledge 

1) Safety regulations 

2) Proper mining procedures 

3) Employees ' responsibilities 

c) Special Skills 

1) Ability to give orders 

2) Ability to lead groups 

3) Ability to coordinate activities 

7. Mining Engineer DOT 010.81 

a) Duties and Responsibilities 

1) Determines location and plans 
extraction of coal 

2) Oversees construction of mines 

b) Special Knowledge 

1) Must know all mine operations 

2) Must know how to plan and develop 
construction of mine shafts 

3) Must know safety and environi^ental 
regulatidns concerning mining 

c) Special Skill 

1) Must be able to conduct geological 
explorations ^ 

2) Must be able to manage construction 
operations 

8. Office Manager (Landfill) 

(Refer to In-Depth Job Analysis Section) 

9. Operations Manager 

(Refer to In-Depth Job Analysis Section) 

10. Sewage Maintenance Supervisor 

(Refer to Business and Management Occupations, 
Management level) 

11. Water Maintenance Foreman 

(Refer to Business and Management Occupations, 
Management level) 
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Technical Level 

1. Air Conditioning Engineer DOT 007.081 

a) Duties and Responsibilities 

1) Specializes in designing air conditioning.^ 
equipment 

2) Does research in air conditioning 
equipment 

3) Advises in construction and manufactur- 
ing o£ air conditioning equipment 

b) Special Knowledge 

1) Must know principles o£ air conditioning 
systems 

2) Must know principles o£ engineering 

c) Special Skills 

1) Must be able to draft designs 
o£ equipment 

2. Engineering Technician 

(Refer to In-Depth Job Analysis Section) 

3. General Environmental Engineer 

(Refer to In-Depth Job Analysis Section) 

4. Industrial Health Statistician 

(Refer to Business and Management Occupations, 
technical level) 

5. Industrial Hygiene Engineer DOT 079.188 

a) Duties and Responsibilities . 

1) Tries to improve health and 
safety conditions in industry 

2) Uses highly sophisticated equipment 

in observing noise, light, and radiation 
danger in industry 

3) Makes recommendations for improvement 

4) I Investigates complaints 

b) Special Knowledge 

1) Knowledge of proper and legal levels 
of noise, light, and radiation in 
industries 

2) Must know how to draw information 
from equipment 

c) Special Skills 

1) Must be able to operate technical 
equipment 

2) Must be able to make proper recommendations 

6. Industrial X-ray Operator DOT 199.381 
a) Duties and Responsibilities 

1) Controls radiograph equipment to take 
radiographs of metal castings, metal 
samples, pipes, machinery, and structural 
members to detect flaws and presence of 
foreign objects 
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2) Marks defects and flaws n the 
film 

3) Replaces radioactive isotope source 
in containers 

b) Special Knowledge 

1) Must know about radioactive materials 

2) Must know how to operate radiograph 
equipment 

c) Special Skills 

1) Must be able to operate technical 
equipment 

2) Must be able to analyze findings 

7. Mining Investigator DOT 010.187 
(Petroleum Products) 

a) Duties and Responsibilities 

1) Investigates earth substances 

to determine location and extent 
of mines and mining veins 

2) Recommends installation locations 
and drilling procedures 

b) Special Knowledge 

1) Must know procedures in petroleum 
mining 

2) Must know how to investigate 
earth substances 

c) Special Skills 

1) Must be able to draw conclusions from 
investigation information 

8. Nuclear Engineer 

(Refer to In-Depth Job Analysis Section) 

9. Process Engineer 

(Refer to In-Depth Job Analysis Section) 

10* Radioactivity Instrument Maintenance Technician DOT 828*281 

a) Duties and Responsibilities 

1) Repairs electronic equipment such as 
computers , industrial controls , radar 
systems, and equipment for handling 
radioactive materials 

2) Tests faulty equipment and repl? ces parts 

3) Maintains records 

b) Special Knowledge 

1) Must know equipment operation 

2) Must know how to recognize malfunctions 

c) Special Skills 

1) Must be able to work with tools 

2) Must be able to repair malfunctions 
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11* Station Engineer DOT 914*782 

a) Duties and Responsibilities 

1) Operates pumping-equipment 

2) Reads flow and pressure meters 

3) Adjusts valves to maintain proper 
flow rates and pressures 

4) Lubricates and repairs machinery 

b) Special Knowledge 

1) Must know proper flow rates and 
pressures 

2) Must know how -to operate pump line 
equipment 

c) Special Skills 

1) Must be able to operate equipment 

2) Must be able to repair and maintain 
equipment 

Skilled Level 



Conditioning Mechanic DOT 637.281 
Duties and Responsibilities 

1) Installs industrial and commercial 
air conditioning eg[ui^ according 
to blueprints and ©i^^eering speci- 
fications 

2) Repairs industrial and commercial air 
conditioning equipment 

Special Knowledge 

1) Must know refrigeration principles 

2) Must know function and design of 
air conditioning units 

Special Skills 

1) Must be able to install air conditioning 
equipment 

2) Must be able to repair and maintain 
air conditioning equipment 

2. Applied Statistician 

(Refer to Business and Management Occupations, 
skilled 'level) 

3. Atomic Fuel Assembler DOT 710.381 
a) Duties and Responsibilities 

1) Prepares fuel elements fot use in 
nuclear reactors 

2) Strings fuel cells on wire rod using 
tweezers and safety gloves in a 
radiation shield box 

3) Inspects ^-weighs, and records radioactive 
materials used 



1. Air 

a) 

b) 

c) 



b) Special Knowledge 

1) How to work with radioactive materials 

2) How to maintain records 

c) Special Skills 

1) Must be able to string fuel cells 

Heavy Equipment Operator 

(Refer to In-Depth Job Analysis Section) 

Industrial Waste Inspector 

(Refer to Business and Management Occupations, 
skilled level) 

Mechanic (Strip Mine) DOT 620.281 

a) Duties and Responsibilities 

1) Maintains heavy equipment machinery 

2) Repairs heavy equipment machinery 

b) Special Knowledge 

1) Must know principles of diesel and 
hydraulic equipment 

2) Must know how to repair heavy equipment 
machinery 

c) Special Skills 

1) Must be able to work vrith tools to repair 
machinery 

Shovel and Dragline Operator (Str ipmining) 

a) Duties and Responsibilities 

1) Cleans the overburden (layers of rock 
and earth) from coal veins 

2) Uses giant heavy equipment 

b) Special Knowledge 

1) Must have knowledge of equipment used 

2) Must know techniques used in removing 
the overburden 

c) Special Skills 

1) Must be able to operate large machinery 

2) Must be able to maintain large machinery 

Station Operator 

(Refer to In-Depth Job Analysis Section) 

Water Meter Repairman DOT 710.281 

a) Duties and Responsibilities 

1) Repairs or tests technical equipment 

2) Installs equipment 

3) Reads and records meter and gauge reading 

b) Special Knowledge 

1) Mechanics of technical equipment 

2) How to read meters 

3) Know what the readings signify 



24 



c) Special Skills 

1) Must be able to repair technical equipment 

2) Must record data accurately 

3) Must read meters properly 

Semi-Skilled 

1. Air Conditioning Unit Tester DOT 827.381 

a) Duties and Responsibilities 

1) Tests efficiency of heating and 

air conditioning equipment under simulated 
operation situations 

2) Observes and records reading of 
instruments used to test equipment 

3) Informs supervisor of unusual noise 

b) Special Knowledge 

1) How to take readings 

2) How to set up test equipment 

c) Special Skills 

1) Must be able to set up test equipment 

2) Must be able to record proper 
test reading 

2. Compactor Operator 

(Refer to In-Depth Job Analysis Section) 

3. Mine Car Repairman DOT 622.381 

a) Duties and Responsibilities 

1) Repairs damaged parts of underground 
mine cars 

2) Examines mine cars for defects 

3) Welds and straightens bolts and 
rivets parts for mine cars 

b) Special Knowledge 

1) Must know physical make up of mine cars 

2) Must know how to weld and rivet 

4. Miner DOT 850.781 
a) Duties and Responsibilities 

1) Loads blastholds and fires powder 
charges to loosen earth and rock 

2) Installs timbers or steel retaining 
structures to prevent cave-ins 

3) Operates equipment to load mine cars 

4) Lays track for mine cars 
'"'Mb) Special Knowledge 

1) Must know mine safety rules 

2) Must know use of dynamite 

c) Special Skills 

1) Must be able to operate equipment 

2) Must be able to perform hard 
physical labor 
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5. Rock Dust Machine Operator 

a) Duties and Responsibilities 

1) Sprays walls, roofs, and floors 
of mines with powered limestone 

2) Controls fine coal dust that 
might explode 

b) Special Knowledge 

1) Must know how to detect level of 
coal dust in mines 

2) Must know how and where to spray 

c) Special Skills 

1) Must be able to operate spraying 
equipment 

6. Waste Disposal Man 

(Refer to Health Occupations, semi-skilled level) 



7. Watershed Tender DOT 954.782 

a) Duties and Responsibilities 

1) Controls gates in aqueducts and 
dams to regulate flow of water 
to maintain reservoir elevation 
at a specified level 

2) Monitors meters and gauges and 
records them in a log 

3) Protects watershed from trespassers 

and destructive wildlife (burrowing animals) 

b) Special Knowledge 

1) Must know proper water levels 

c) Special Skills 

1) Must be able to operate gates 

2) Must be able to operate monitoring 
equipment 

8. Water Tender DOT 599.885 

a) Duties and Responsibilities 

1) Tends pumps to maintain water in 
boilers 

2) Tests water to determine suitability 
of water in boiler 

3) Adds chemicals to boiler water 

b) Special Knowledge 

1) How to read equipment 

2) Must know proper water conditions 

3) Must know amount and type of 
chemicals to be added 

c) Special Skills 

1) Must be able to operate water 
regulation equipment 



Unskilled 



1. Air Conditioning Mechanic Helper DOT 637.884 
a) Duties and Responsibilities 

1) Assists workers engaged in installing, 
repairing, and servicing industrial 
and commercial air conditioning systems 
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2) Cuts, punches, flunges , sheevs and 
soders sheet metals 
b) Special Knowledge 

1) Must know how to work with hand tools 

Entry Operator 

^(Refer to In-Depth Job Analysis Section) 

Oiler (Strip Mine) DOT 699,887 

a) Duties and Responsibilities 

1) Grease and oil heavy stripping 
equipment 

2) Assist mechanic in machine repair 

b) Special Knowledge 

1) Must know signs o£ stress on 
machinery 

c) Special Skills 

1) Ability to follow diagram concerning 
proper maintenance o£ equipment 

Refuse Collection Laborer DOT 929,887 

a) Duties and Responsibilities 

1) Collects trash and garbage 

2) Operates equipment 

3) Performs heavy physical labor 

b) Special Knowledge 

1) Know how to operate equipment 

Water Truck Driver Helper DOT 905.887 

a) Duties and Responsibilities 

1) Assists water truck driver in 
transporting and handling materials 

2) Load and unload vehicles by hand 

b) Special Knowledge 
none 
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Personal and Public Service Occupations 



A. Professional and Management Level 

1. Air Pollution Control Chief 

a) Duties and Responsibilities 

1) Calibrates and maintains lab equipment 

2) Collects samples 

3) Performs chemical lab analysis 

4) Reports on lab data 

b) Special Knowledge 

1) Air Pollution 

2) Lab techniques 

3) How to evaluate data 

c) Special Skills 

1) Must be able to maintain and 
operate equipment 

2. Air Pollution Control Director 

a) Duties and Responsibilities 

1) Conducts training programs 

2) Prepares papers for publication 

3) Provides technical assistance and 

advice to government builders and industry 

b) Special Knowledge 

1) Air pollution 

2) Public relations 

c) Special Skill 

1) Must be able to prepare publications 

3. Camp Director 

(Refer to In-Depth Job Analysis Section) ' 

4 . Environmentalist 

(Refer to Industrial Occupations, professional level) 

5 . Forest Ecologist 

(Refer to Applied Biological Occupations, 
professional level) 

6. Incinerator Foreman 

(Refer to Health Occupations, management level) 

7. Recreation Center Director 

a) Duties and Responsibilities 

1) Supervises activities — 

2) Plans activities of staff 

3) Performs public relations 

b) Special Knowledge 

1) Recreation 

2) Child behavior 

3) Public relations 

c) Special Skills 

1)" Must be able to get along with children 
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8. Sanitarian 

(Refer to Applied Biological Occupations, 
professional level) 

9. Water Maint;enance Foreman 

(Refer to Business and Management Occupations, 
management level) 

B. Technical Level 

1. Air Pollution Control Engineer 

a) Duties and Responsibilities 

1) Inspects, adjusts and repairs 

technical equipment 
2} Instructs and reviews work of 

inspectors 

3) Tests and develops new products and 
equipment 

4) Prepares maps, charts and records 

b) Special Knowledge 

1) Must know how to teach 

2) Must know equipment operations and 
repairs 

3) Must understand principles of 
air pollution 

c) Special Skills 

1) Must be able to repair equipment 

2) Must be able to test new equipment 

3) Must be able to train new inspectors 

2. Forestry Technician 

(Refer to Applied Biological Occupations, 
technical level) 

3. General Sanitation Technician 

(Refer to In-Deplh Job Analysis Section) 

4 . Home Economist 

a) Duties and Responsibilities 

1) Advise and give technical assistance 

to individuals 

2) ^Evaluates data 

3) Educates and gives lectures 

b) Special Knowledge 

1) Food and Milk 

2) Health 

3) Housing 

c) Special Sl^ills 

1) Must be able to teach 

2) Must be able to evaluate products 
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Physic Radiation Technician 

a) Duties and Responsibilities 

1) Research v/ork v/ith radiation equipment 

2) Operates radioactive equipment 

3) Keeps records 

b) Special Knowledge 

1) Radiation research 

c) Special Skills 

1) Must be able to operate equipment 

Public Health Bacteriologist 

(Refer to Applied Biological Occupations) 

Station Engineer 

(Refer to Industrial Occupations, technical 
level) 

Urban Planning Technician 

a) Duties and Responsibilities 

1) Provides technical assistance and 
advice for urban development communities 

2) Makes field inspections analysis data 
and prepares reports 

b) Special Knowledge 

1) Housing and land use 

2) Safety and transportation 

c) Special Skills 

1) Must be able to draft plans 

2) Must be able to plan urban developments 
with concern for proper land use, 
housing, transportation and safety 

Waste Water Plant Chemist 

(Refer to In-Depth Job Analysis Section) 

Waste Water Technician 

a) Duties and Responsibilities 

1) Examines and analyzes biological samples 

2) Uses highly sophisticated equipment 

3) Keeps records 

b) Special Knowledge 

1) Must have a good chemistry background 

2) Must know how to perform proper tests 

c) Special Skills ' 

1) Must be able to operate sophisticated 
equipment 

2) Must be able to properly analyze sample 
data 
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11. Water Pollution Control Technologist 

a) Duties and Responsibilities 

1) Provides technical assistance 
and advice for field work 

2) Prepares equipment for field tests 

3) Operates equipment and does lab 
analysis for lakes, rivers and streams 

b) Special Knowledge 

1) Must have chemistry training 

2) Must know how to perform proper tests 

c) Special Skills 

1) Must be able to operate test 
equipment 

2) Must be able to perform tests 

12. Water Purification Chemist 

a) Duties and Responsibilities 

1) Performs chemical and lab analysis 
of water samples 

2) Uses highly sophisticated equipment 

3) Compiles, evaluates, and records data 

4) Helps identify sources of contamination 

b) Special Knowledge 

Ij Must know principles of chemistry 
2) ilust know how to test and 
analyze samples 

c) Special Skills ' 

1) Must be able to operate test equipment 

2) Must be able to perform proper tests 

Skilled Level 

1 , Air Analyst 

(Refer to Applied Biological Occupations, 
skilled level) 

2, Air Pollution Control Inspector 

a) Duties and Responsibilities 

1) Observes and takes air samples 
in the field 

2) Operates equipment and analyzes data 

3) Prepares reports of findings 

b) Special Knowledge 

1) Must know federal and state laws 
and standards for air pollution 

2) Must knov/ how to operate equipment 

c) Special Skills 

1) Must be able to operate equipment 

2) Must be able to analyze results 



3. 



Environmental Inspector 

(Refer to Business and Management Occupations, 
skilled level) 
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4. Fireman 

(Refer to In-Depth Job Analysis Section) 

5. Industrial Waste Inspector 

(Refer to Business and Management Occupations, . 
skilled level) 

6. Nuclear Inspector 

(Refer to Business and Management Occupations, 
skilled level) 

7. Purification Plant operator 

(Refer to Health Occupations, skilled level) 

8. Waste Water Treatment Plant Operator 
(Refer to In-Depth Job Analysis Section) 

9. Water Pollution Control Inspector 

a) Duties and Responsibilities 

1) Observes and takes biological samples 
in the field 

2) Repairs and operates tests equipment 

3) Maintains records 

b) Special Knowledge 

1) Must know how to operate and repair 
equipment 

2) Must know principles of water pollution 

10. Water Treatment Plant Operator 

(Refer to Health Occupations, skilled level) 



Semi-Skilled 



Pollution Control Aide 
Duties and Responsibilities 

1) Helps air pollution control inspector 

2) Assists in setting up equipment 

3) Helps in making tests and taking 
samples 

Special Knowledge 

1) Should: know how to use some 
equipment 

2) Should know how to take proper 
readings 

Special Skills 

1) Should be able to operate some 
equipment 

2* Biological Aide 

(Refer to Applied Biological Occupations, 
semi-skilled level) 

\ 

\ 

\ 

\ 



1. Air 

a) 

b) 
c) 
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3. C-'ty Planning Aide 

a) Duties and Responsibilities 

1) Assists in obtaining information 
for the city planners 

2) Makes field inspections and records 
data 

3) Prepares maps and charts 

b) Special Knowledge 

1) Should know principles of land use 

2) Should know how to prepare charts 

c) Special Skills 

1) Should be able to write reports and 
provide charts 

4. Clerk-Typist 

(Refer to Business and Management Occupations 
semi-skilled level) 

5. Fire Fighter DOT 373.884 

a) Duties and Responsibilities 

1) Uses various equipment to extinguish 
fires 

2) Rescues people 

3) Provides first aid 

b) Special Knowledge 

1) Must know how to operate equipment 
properly 

2) Must know first aid 



6. Forester Aide 

(Refer to Applied Biological Occupations, 
semi-skilled level) 

7 . Secretary 

(Refer to Businsss and Management Occupations 
semi-skilled le\^el) 

8. Volunteer Fireman 

(Refer to In-Depth Job Analysis Section) 



Unskilled Level 

1. Entry Operator 

(Refer to In-Depth Job Analysis Section) 

2. File Clerks 

(Refer to Business and Management Occupations 
unskilled level) 

3. General Office Clerks 

(Refer to Business and Management Occupations 
unskilled level) 
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Water Filter Cleaner 

a) Duties and Responsibilities 

1) Performs physical labor in water plant 

2) Cleans and maintains water filter 

3) Keeps water plant clean 

b) Special Knowledge 

1) Must know how to clean filters 

c) Special Skills 
none 
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INDEPTH ANALYSIS 



1) Camp Director 

2) Heavy Equipment Operator 

3) Operations Manager (Landfill) 

4) Manager of Landscaping Center 

5) Office Manager (Landfill) 

6) Compactor Operator 

7) General Landfill Manager 

8) Landfill Division Manager 

9) Process Engineer 

10) Engineering Technician 

11) Director o£ Environmental Affairs 

12) General Environmental Engineer 

13) Staff Biologist 

14) Nuclear Engineer 

15) Station Operator 

16) Entry Operator 

17) Volunteer Fireman 

18) Fireman 

19) Waste Water Treatment Plant Operator 

20) Recycling Center Supervisor 



ERIC 



w 
o 



0) 



ERLC 













\J 






•H 




o 


1 1 


















rH 




H 


o 






























TO 






■ 1 
*—\ 
























O 




Q 


rrt 
vu 


r , 




H 




> \ 




W 


(D 






?H 


• 


CO 


•H 


< 














o 


P- 












ctj 




CO 












^'"^ 


































w, 




o 


OJ 




*^ 








TO 














o 




CD" 














>-H 






Ph 
















rH 


:^ 


\ 




w 




> 








t-H 


to 


•-4 





(D 




O 




•H 




> 








0 




LO 




o 




•H 




iH 






U 


:3 


(D 


Oh 


m 














iH 








c: 




O 






















o 






<D 


03 






I/) 


(D 


:3 




rH 


Oh 


u 



rH 
O 

o 




•H t>> 
H U 

< ^^ 

O S 
Cm O 

o- o 





















rH 




HH 








(U 


Q) 


r; 




o 




to 




H 


•H 














H 
O 

o 






rH 


10 




to 




•pH 




• H 




•H 








rH 




*Tj 


(D 


»— ' 












03 


(D 




<U 






'H 






c* 










rr* • , 












CO 


•p 


n* 


'H r" 








•H 


*H 


(U 


10 O 


+-> 






03 




o 


•H 




Q 










a 


H 




to 


o3 • 


CD 


to 


to 


•H 


O 


0 -H 












<D W 


•H O 


to rH 




•H 


0 


M 


*> 


>s O 


4-> 03 








Ph 




•P 


O P. 


•H 0 


•H 03 




•H 


e 


u 

(U 




> 


rH rH 




> 


03 


o 
^^ 








bO P. 


•H 


U 




O 


S P 




Ph 03 


O B 








u 


W MH 




P > 


03 


O 


o 


C 




«< 10 


CO 03 




< 4^ 


o 

•H 





•H 

•P 



a -p 
o (d 



o 
a 
a 
p 

o 

P4 



o 



§ s 
o 

U 



o 
h) 

u 
o 



o 


to 






10 


m 






to 










•H 




to 


to o 




rH 


O 




M p. 


1 


03 


•* ft 


o 


O 0 


0 


•H 


U) 0 


•H 


rH JH 


U 


U 


0 M 


-M 


0 


m 


0 


•H 


03 


to a 




ft 


^ c 


O 


pj 0 


to 


to 


•H 0 


•H 




0 




> ^ 


m 


O -M 


'H 








O 'H 


r-t 


^ ft 


4J .H 


rH 




ft 


•H e 




03 • 


^ 12 


ft 


;s 03 


03 > 






:3 . 


o 




o 


•H 0 






0 0 


•H 


;5 > 


rH 


rH 0 


> > 


>>4J 


•H 






M .H 


^ .H 


^ 0 


o c 


to o 


0 O 


0 to 


rH U 


0 0 


PJHH 


to CJ 


-M O 


03 0 




O 0 


0 


in Ph 




u a* 




O ?H 



u 

o 

u 
a 



0) _ 

IS 



tu od 



Q) <D U 
> U ai 
^ ^ 



<U (U 

o -P 



X 



X 



ft 

03 



03 
U 

MH 



ft 

e 

03 
U 

4h 



u 


o 






o 












4h 


rH 


03 


03 


iH 


O 


rH 


to 


to 


rH 




03 


to 


to 


03 












a 




o 


u 




•H 




0 


0 








CI 


PJ 




p: 








•H 




p: 


PJ 




bO 


0 >N 


0 


0 


0 >N 


0 


> 03 






> 03 




0 






0 ^ 



o 

•H 

<H 
•H 

O 



;3 
o 

•H 



-p 



-p p 

C a) 

•H ft 

^ ;^ W 

ft u EH 

<u o > 



p: 












03 




nd 


0 






to 




03 


ft^ 








rH 




>n4^ 


rH 


H 


o 


rH 




.H • 


'H 






03 . 


oi p: 


> 4^ 


03 


•H 


0 to 


• 


to o 


to 




p 


to 


0 to 


to 


u e .H 




c 
0 


p: 0 


4-> 0 


0 


03 03 iH 


0 • 


(0 




03 'H 


O P? 


0 03 


to to 


(0 


o u 


p: 4^ 


0 0 


bO«H 




w 


o o 


•H .H 


p: e 


ftO U 


> 03 






> 


ft 


:3 H 0 




1 

• 


0 


.H 


ft-H 


ft ft 


0 t30 






O 4J 


0 :3 


4-> to 


ft O 


•H rH 


O U 


0 cr 


0 m 






a: 03 


U OJ 


« 0 


CO O 03 


CO ft 





CO 

o 
is; 



CO 



(0 
(0 

o 

(U 



•H 

W 



it; 
rn 

O 



CO 
1 — i 

< 



w 

o 
u 



ERIC 



o 



O 

a 

H 

o 

a: 
p. 



a; 



o 



to 



to 



0) 

•p 

Q 



•H 



U 



0) 

Cd 

a 
a, 



cd 
t/) 
o 
P 
t/) 

Q 
(D 

CD 

(D 
U 

cd 



CD 
W 

U 

o 

CD 



CD 
> 



CD 
■M 

a 

o 



cd 

-H 

?-i 
■P 
If) 



(0 

rH 

U 




1 

•H >> 
H U 
P^ G 
CU 







CD 












cd 












■P 






cd 


Cd 




CD 


bO 




^» 


GO 


0 


^3 


Pi 


O 


O 




u 


w 


Pu, 



o 

03 
C 
O 
•H 
+J 
•H 
nd 
C 

o 



0) 

o 

Cm 

o 

c 
o 

•H 

o 



a; 
u 
C 

o 



o 

o 
c 

0) 



0< <M 



O 
O 



o 



cd o 



cd -p 

Q a 

& 

hi 



< 


>3 








c a 








-p a 




0) (D 


o 


P< -P 


o 


a cd 




O 4^ 




O CO 













CD 






P. 


P. 


■H 


• H 






cr 


cr 


CD 


CD 


>> 




> 


> 


cd 


cd 


CD 


CD 






t/) 


to 


CD 


<D 


t/) 


ifi 


:3 


:3 



> cd 



u 

<D >N 

> cd 



o 

^« 
cd 

CD 

£0 O 

rH +J 

13 t/) 

Cd cd 



u 

CD 
> 
O 
U 

^cd 

CD 

to . 

cd 
U 
CJ5 



•in 

O 



o 



o 



ERIC 



o 



O 



(D 

d 

IS 

to 

PI 
o 



CO 

o 

p 



a; 



to 



•H 

+J 

O 



u 



P. 



(D 

H no 



(D 
•H 

H 
O 

(D 
Wj 

cij 

cd 

rH 

(D 
> 
(D 
-J 



(D 

(D 
•H 

O 
CO 



O 
V) 
iH 



Q 



H 

o 
o 



a 
aJ 

Cm 
-P C/3 

^ -P 
EH aJ 

•H -P 

0) 

-P 



o 

d 
o 



■p 
-p cd 
•H a 



o 
a 

■p 

^5 



I 

•H >> 
H O 

a; 

o S 

<H O 

o 

w 
d 
o 

•H 
4^ 
»H 

§ 





















O 






ad 


• 




a> 

H 


(1) 


+J 






o 






P— 1 


>H 


>H 






u 


o 




o 
o 




O 


• 






•d 'H 






PU 












• 


O 


a; 








c^$ cd 






O 




O 


• 










bO 


m 


+-* 




Cd 




•H 


■P 




cd 




u 


::3 pu 






o 


>H 




bO 


M O 


o 


•H 


•H 














H 






pin 


o 




1 o 


•H 


O 


>N 


o 


o 


(/) 






H 


^-D 




•H 




>H 


•H 




M 






-P 




(U 


tH 


rH Cd 








Cl> 


(D 


PU 


'.H 






a 




pH • 






<U 




o 






PU 0) 


•H 


'd 


P. 


o m 


Cm 


•«-^ 
o 
u 


(J -H 


e e 


Cd 


o 


o 


o o 






O 'H 




o 






d 




S P. 








Ph 


c/3 pu 


o 

•H 





O 



d 
o 



cd 
a 



0) 

o 

cd 

+J 
u 
o 

M 



o a> 

o erf 

d p 

;:s o 

o< ch 



O 

o d 



CO 



O 



*^ -p 



0) 

p. 

•H 

a* 

Cd 

0) 

(/) 

to 



X 



Q d 



H 

Cd 



O -P 

q « 
a; o; 
■p S 

P< -p 

o -p 











>> 




rH 




tH 




rH 




4-> 




4-» 


>> 


+J 




P 


tH 


P 


rH 


P 


rH 


1 (U 


•H 


1 (D 




1 (U 


•H 




Cd 




Cd 




Cd 


>H cr 


n 








n 



















+J 




(D 










p 


in 


P 








rH 


(D 


(D 










•H 






to 


• H 






Cd 


Pu 


• H 


'd 








'd 


•H 


m 


cd 


P 




!/) • 




P 




o 


(D 




0> V) 




cr w 


'd 


u 




P 


to U 


P 




P 




to 


O 


• H .H 


o • 


o 


cd 


^H bo 


(D 




> P 




to -p 




•H p 


• (D 


4-> 


Cd 


CO >H 


p 


to 




to 


Cd 


<D ^ 


0) o 


•H H 


0) 


to "d 






pu o 


^ p. 


cd 0) 


u 


(1) cd 


(D 




P <D 


cd 0) 


>H PU 


•H 


0) u 


> 


PU 


C/3 S 




H O 




CO bO 


O 


o 



-p p 
cd H 



o 

U 
0 



^ H 
4-> Cd 

•H d 

> o 

•H 

-P -P 

d cd 

•H pti 

P< O Eh 
K O Q 



-p 
o 
5s; 



CO 



(0 
CO 

o 



•H 

(0 
0) 



■p 
d 

m 

















in 




c o 




o p 




•H in 








3 Q 




iH 




iH (U 




O (/) 








m 



















W 

o 



o 

0) -H 
bO p 

C U 
03 t/) 

t— « 
4-> 



O 

1—4 



o 



o 



•H 



03 



CO 

a, 



ERIC 



u 

03 

PQ 



< 



4-> 

<D 

B 

<D 

03 
C 
03 



> 



O 



03 

t/) 



(A 

t— I 



Q 
C 



O 

o 



O 



•H 

a; 

•H 



(U 
-P 

O 

d 
o 

•H 

cd 
o 

•H 



o 

G 
ft o 



I 

•H >> 
H O 
ft G 
ft <U 
< +J 

o e 

q-i O 
O 

CO 

a <+^ 

o o 



4-> 
03 



e 

o 

4-> 
(/) 

U 



4-> 
t/) 

4-> .H 

u m 

(D to 
H -H 

O 03 
U CO 



03 



03 

u 
u 

< 



o 



a; 

•H 

m 

• H 
4-> 
03 



u 



o B 
o 

IT) 

u 



03 
CO 



m 

03 
t/) 

O 

o 

m 

(U 



•H 
•H 



G +J 

o cd 
o o 



a; 
a 

G 
cd 

u 
o 
ft 



O <D 
O 



o 



O G 



pa 



(y o 

•H J-i 

EH cd 

O Is: X! 

-P 

o oj cd o 

S o s 



cd +^ 

O G ^ 

^ a* QJ 

Q) Q) U 

> u a 



o 

G G 
CO Q) 

-P 0 
a; 

ft -p 
0 cd 
o +> 



iH 
0) 
•H 

4-> 



t/) 
rH 

03 
•H 

a; 

03 

:5 

03 
Q 



bO 
O 
rH 
03 
4-> 
03 
U 

tn 

Q) 
t/) 

:=> 



0) 
V) 

o 

t/) 
H 
<U 
P. 
I 

O 
4-> 
I 

c 

O 

t/) 



bO 



X 



X 



X 



X 



X 



X 



03 
Q 



^ 



03 



03 
Q 



O 

03 ncJ 
•H no 



t/) 
03 



03 
Q 



fH 

t/) 

c 

Q) U 

nCJ O 
O t/) 



t/) 

0) 

o 

t/) 

:3 
u 

i:: 
o 

CO 
4-> 
•H 

03 



to 
m 

03 
to 



o 



ERIC 



o 





0 


1 — I 


0 




rH 




+-» 








H 








X> 




0 






< 




0 
























u. 




H 


















tn 


>- 









































o 
p 



U 



•p 

<D 
(D 



rH 
> 

O 









a; 


C 


p 


♦H 


c 


•P 


d 


•P 


♦r- 


(D 




•H 


C 


















u 


•J- 








•}- 




















^— 










Jh 


<D 


c\3 


P 






(D 






i-l 




U 



o 
o 



i 

H 

O 
O 



O 
O 



























0 








-P 












-P 








OJ 


















-p 


CO 


0 




ks 




ti 


d 




EH 








0 




w 


•H 




0 






+^ 


P 




•H 


+^ 




<D 






0 


-P 




(V 




•H 




-p 


'T-i 


H 




p 




















Accur 


0 


w 




0 



o 



I 

•H 

H O 

Ph d 

Pi O 
< -P 

§^ 

o 
o 

d 
o 

-p 

d 
o 



p 

p< 



p 
o 

C 
o 

CO 



O 
U 
0) 

u 

o 
p 

:3 
u 
u 

< 



o 

d 
o 

d 
o 



QJ 
O 
P 

nJ 
+^ 
?^ 
o 
ft 

fc; 



Cm 
O 



a 
d 

u QJ 

fx. 



o 
o 



to 

a 



dj >H 

:3: Si 

• M S d 

dj cd o 



tin 

o 



d -p 
n d 



QJ 



< 










d d 








+> e 


H 




0 


P^ -P 




g d 




0 -P 




0 CD 



p 
u 



O 









m 




P. 








0 




c 




I— I 


(D 






0 • 


U 






P P 


•H 


(U 




U 




(1> 




03 








rH P 


0 














03 0 


c 


. 0 








PQ 



X 



X 



X 



X 



X 



X 



X 



X 

















!— I 










P 






u 




P 


u 


!— I 










•H 


> 03 


0 


P 


> 03 


03 






cr 


W 13 


0 

















> 


0 










•H 


P 




p 




m 


0) 


V) 




•H 




0 


U 


P 




!— I 






(U 


0 




rH 




0 


M 




a 


•H 


«— I 






P 


V) 






03 




03 


rH 




03 • 


U 


P 




rH 








P 


P 


•H 








P • 




^ 


r-l 






0 0) 








P4 0 




0 f-l 


0 




P 




03 




(D 


03 


03 


0 (1> 


H 


nJ 03 


C/D 


P. 


p: 





dJ 

(V 



o 
o 



CO 


-p 


•H 




0 


«H 


d 


H 


*H 




H 




H 




M 






-P 




CJ 


0 


QJ 


^1 






0 




U 


d 




0 




•H 




■P 




CtJ 


H 


0 


P 


«H 




<M 


•H 


•H 




t:; 




0 


P 








H 




od 




P 


> 


0 




«H 


-P 


+J 


d 


cd 


















a 


0 Q 



QJ 
P 

tn 

-p 
o 



cd 

CO 
CO 
QJ 
CJ 
QJ 

d 
d 



■§ 

•H 

CO 
QJ 

I 



4J 

d 

QJ 
CO 
CO 
W 



a, 
o 



4-> 

c 



(D 



ERIC 













cd 












o 






p. 






t/) 




• H 






Q 










o 


(U 
























(D 










O 






4-> 


+-» 




cd 


(D 










(U 


u 




p. 


cd 




O 


















o 


• 


CO 


J) 


•< 




u 






cd 




c 


P- 








w 




o 












(U 






fH 




^ 


+-> 






• H 
























O 














T3 






(D 






■fH 


o 




fH 






•H 












(/I 


cJ 










:z> 










to 








fH 










to 


> 


Q 




(U 



T3 
(D 

(D 
• H 

Oi 



f/) 
P 



(D 
+-» 
(/) 
P 
1—1 
U 



P 
O 



o 



vO 
■be- 



p 



o 
o 




I 

•H >> 
H U 
P< P 



U Pa 

o a 

Cm O 
O 

to 

P <M 

o o 

•H 

-p p 

•H O 
.H 

P -P 

o cd 

o u 





(D 


o 


U 




P 














H 


o 


O 




O 









Cm 

O <D 
U 

S P 

u Cd 
P 0 



a< Cm 
0) ^ 
^ 0) 

PL, 



o 

u 

o 



o 

•> ^ 

^ cd 

0) (D 
0) >H 

-p 

^ S p 

(U cd o 

PL, « S 



P H 

^ (d 



< 










p p 








-p a 


H 




O 


a< -p 


o 


B cd 




o +J 




O CO 









o 




>^ 


(D 


4-> 


rH 


•H 






> 




0) 




»H 






(/) 


rH • 


4-> • 


U (D 


U (D 


Q) in 


Q) (/) 


P. P 


M P 


o 


M m 




O (D 













O 


M 


4-> 


o 


U 




Cd 


rH 


P. 


rH 




P 


o 




u 




t/1 


(D 


(D 




t/1 


P3 


PD 



x; 



> cd 
W t3 



> cd 
W T3 



a) 
I/: 
P 



> 



CD 
P 

m 

(/) 

U 

cd 
P. 

o 
u 



a; 



o 
o 



u 

• h> 

to -P 
•H 

O .H 

P H 

•H O 

H h3 



-P 



o 

<M 

p 
o 

•H 

od 
o 

•H 

Cm 
•H 

o 



O 

PL, 



-p 

•H • 



Cd 
P 
o 

•H 

P od 

•'^ P<>. 
^ ;J W 
a< u Eh 

« O O 



(U 

p 

-p 
o 



cd 
to 
to 

(U 

a 

I 

I 



•H 

CO 

p 
I 

p 



cd 

•H 

-P 
P 
(U 

to 
to 
W 

1^ 

W 



H 

in 
o 



o 



ERLC 



o 



O 



r 



03 
O 
(A 



(D 
if) 

m 
o 

'P3 



03 

o 
<u 

H 

H 
O 



to 



to 



(D 

e 

(D 

bii 



> 







Q) 




•P 








<D 








U 




o 




1—1 






o 




o 


u 


o 


+-) 




CO 












In 


1 






(D 


u 


-P 






tH 


:3 




rH 


CO 




V ' 



Q 

a 



o 
o 



H 
O 

o 





































O 


[ ■> 






rrt 
















w 


o 




cd 


•H 






X2 


-P 


a 




Eh 


cd 


o 






CD 


•H 


o 


t\J 




+^ 


c 


•H 


4-> 


Oj 


a; 


Jh 


•H 


o 


-p 


d) 




•H 


a; 


+j 


•H 


H 


Ph 


•H 




ft a 








o 


o 






o 



I 

•H 



Jh 
O 

o 



O 

o 



a; 

o 
a 

O 
C 

o 
-p 
o 



(1> 
u 

oj 

Jh 
O 



O 



o 

?H -P 

o c 

fix H 



t/J 



o 

u 
ce 

OJ 
>H 

;a 
-p 

u a 
<u cd o 

Ph P S 



3: 



Q 



C 

0) 

Jh cd 



■ c c 

0) a; 

•p f3 

OJ a; 

O -P 

O CO 













PH 




iLf 










M 


•pH 


« \ 

vj 


rrt 




H ' 




M 


(D 


(D 








M 


M 










vu 


M 










f t 


Vj 


P 




rrH 


T~H 








<D 


rH 




t/) 




Q) 




rH 'H 




(-1 


tXJ 




p. 


•H 


o 


vu 


/-\ 
Vj 














<D 






1— < 


r\ 






cr 


C/) (D 10 


o 




o 


p 


0) 


C P^P 


• H 


0 


•H • 






O C 


P 


rH 


P 




-H <D 


<U 




<D P 




o 


PCS 


rH 


•H 


rH Jh 




o 


.H <D 


p. 




a o 


p 


bO 


Jh X Jh 


cd P 


S p. 


p 




<D P'H 


o 




O <D 


<D 




P.'H ^3 


u 


PCh O 






o 


o ;s cr 









tH 






0) 






• H 






^^i 


u 


u 




•H 


•H 


<u 


Mh 


m 




Mh 


m 


p 


o 


o 




PJ 


P! 




M 





X 



X 



X 



X 



Jh 



rH 



Jh 
<U 













>> 


H 




pH 


rH 




tH 


P 




■P 


P 


rH 


4-> 








e: 


(D 


PI 


1 <D 


1 






Jh 


1 <D 




(D 










Jh 


Jh 




Jh a- 




H cr 












— 













Q 






rH 


J 












P. 


m tH 




t/) 


1 


P 


• H 


t/) O Cd 






• 




:3 


OP u 


H 
cd 

•H 


Jh 


Jh 


o 




^ Q) tf) O 


:3 


0 e: 




0 


P 0 P rH 
S PI 


-P 


p 


p. 






C 


u 


O rH 


p 


tf) 


p 0 


a; 


0 


P. 


:3 • 


0 


•cd tH s 


w 


tH 


P. 


o 




^ tH 0 cd 




D rH 


p 




P .H Jh 






if) Jh 


^ * 


m -H 0 < 


1 


0 




rH O 


U 'P 


<fl ;3 p • 


• 


> 


P o 


tH P. 


Jh C 


0 e: cr cd Ph 




0 'H 


•H 0 


0 0 


0 cd 0 p • 






CO P 


P^ Jh 




CO rH H in W 





o 



H 
O 



U 

<D 
bO 
/ — % o3 

w ;H is; 
(/O c o 

O -H 



E- 

w 

Q 

o 



ERIC 



<L> 

rH 
4-) 

E- 
O 



to 



bq 



H 
03 



U 
H 

a. 



•03 
t/) 
o 
p. 

tf) 



<D 
t/) 

m 

(D 

o 

03 

r-i 
PQ 



< 

a, 



(D 

a 

CD 
biO 
03 

03 



> 



H 
O 



03 
•H 

H 
4-> 

(/) 



t/) 

:3 



o 
o 
o 

(Nl 
(SI 

I 

>^ 
H 

03 
rH 
03 



G 



O 



o 




I 



H CJ 
ft G 
ft CU 



o 
p. 

tf) 



:3 
m 

o 
o 

CO 



0 
+j 

03 
H 
:3 4-) 

U 

03 O 



T3 <D 

03 O 

4-> t/) 

03 4>-> 

or o 

<D P. 

< H 



t/) • 

0 tf) 

^ <D 

O O 
rH 

P. H 

B O 



0 

O 
O 



O 
P. 

tf) 



t/l 'H 
•H .H 



•H 

03 
H 

+J • 

tf) 

rH <D 
H 

(D O 
Pi rH 

o p, 

H e 

a. (D 



bO 

03 

O 

H 
O 



o 

•H 

03 



tf) 

n 

H 
bO 
O 
H 
P. 



O 

a 
o 

•H 

■p 

•H 

a 
o 
o 



I 

o 

a 
o 

•H 

-p 
cd 

CJ 



u 
cd 

o 

0 



(U 
CJ 

^ s 

CJ cd 



0 
U 
o 



(U 

?J - 



o 
o 



to 
(U 



o 



(U 

cd o 



at 

d) (U u 
> ^ cd 
W « 



CJ -P 

G a 

(U (U 

-p S 

(U (U 

& tJ 

S cd 

o -P 

O CO 



o 


• 








rH 




(U 




•H 


03 • 


1 m 


(U (/) 




H <D 


(D 


03 H 




^3 


4J 


O 4-> 




4-> U 


c: 


<U 


•H 


4-) rH 






bo 


O 4-) 




(/) 


•H 


bO <D 


c: 




•H 


•H cr 


03 


O (D 


H 




H 



21. 



XI 



x: 



tf) 














<D 














B 




H 










•H 


H 


03 


t/) 








4-> 


03 


(D 


(D 


rH 




rH 




(D 




B 




B 


H 


(SI 






•H 


03 


•H 


03 


rH 
1 




<a> 


4-> 


ye 


4-> 


ye 


O 




(SI 










£± 




rH 



















rH 


rH 






4-> 


4J 


rH 


rH 






(D 


<D 


t (D 


1 (D 


H 


U 


(D :3 


(D 5 


OJ 


03 


H cr 


H 6- 















I 

H 





(/) 
















4-> 














o 


p: 




1 








> 


4-> 


(U 


rH 


03 








•H 




4-> 




M 


tf) 




•H 


4J 


t/) 




4-> 


(D 


<U 




03 1 


03 




<D 4-> 




P. 


H 




H B 


> 


H 


H tf) 


O 


O 


•H 






O 


:3 




B 




MH 








4J 


4J T3 








• 






O 




4J 


O 


T) 


tf) 


O <D 


•H 




•H 03 








<D 


••-^ C • 




rH 




o 


(/) 


03 


<D 


1 to 






O t/) 




4J . 




>s 


0 m 0 


to • 


t/) 


•H 


t/) 


f-i tf) 


t/) 


O 


O 0 


o to 




rH :3 


rH 


o c 


<D 


rH 


4-> 


P. 03 


> 


rXIJ O 


rH 


P. O 


H 


P. 


1 bO O 


O Q) 


•H 




•H 




•H 




C C rH 


• H 




P^ bO 




H 4J 




0 


O 







o 












• 

H 






O 












t/) 


•p 




t/) 


(D 




(D 








u 






03 






U 


m 




PQ 












H • 


in 










• 








p 




• rH • 


















t_L4 1— I 












r > 

w 


>• 




•H 




4-* 


Pi 




'H 






H 


t \ 






D 










o 








rH 


< 
















O 


o 




■H 






(/) 








< 




(D 








HH 




o 


Uh 






hH 






H 




rH 


^< 






UJ 




> 


Q 




















' * 


4-> 








w 


4-> 


0 


H 






W 


Q 


(D 














o 






u 


































•H 






4-> 






(D 












U 










(D 






U 






•H 






p; 


(/) 












(D 












•H 




X t/) 
















TJ 






<D 


U 




U 


(D 




^ 


4-> 




p. 


t/) 




(D 


:3 






iH 




a, 


u 



ERIC 



o 
o 



pq 



o 
o 























(D 














o 


•P 




















■p 


CO 


0 






ti 










0 






00 


•H 


O 


0} 




■p 










(D 




■H 


o 


■P 






•H 


(D 


■P 




rH 










1 



















•H S 
H O 

t 

O 

O 



o 
o 



+3 a 

•H O 

1:1 .H 

a -p 

o aJ 

o o 



o 

CO 

u 
o 

M 



O 



O 

:3 o 



CD 



c/} 
0 



o 
u 

0} 

cd o 



aJ -P 

^. --^ 

a' (u 

(D (U ^ 



0) 0) 

0) 0) 

O 4J 

O CO 









U) 


o 






•H 






Jh 0 


-p 




e 








0 I/) ■ 




T3 IS 


0 






p: 


0 


C o 


iH 




0 o ;3 • 












•H 


4-> ^ cr t/) 




X 0 0 rO 




O 




0 Jh 


•H 


bOiH • iH 






Jh 




(/) • 0 




o u ^ u 




e o 


Pl. 




0 X-P g 


U) 


iH • X 0 


0 






(/) Jh C O 


iH 


o m H u 




0 




^ 0 4-> 


iH 


C o . 




rO P! 




m 


C tH t/) 


•H ^ pq t3 




o o 


4-i 


'O 


• ■H Ph:3 




UP 0 


10 










U) 


0 C Is G 


^3 


Pli t/) 


-P 


(D 


o ■ 




4-> 0 O 'H 




•H 


U 


tiO»H rt -P t3 


U) 






0 U 


0 




t/) g o c 


iH 


piH e 




(/) 0 


U 


0 




rt 


X O O 


(/) 


O TJ 


u 


iH 


0 iH 


•H 


bOiH (/) U 


4-i 




o 


IS 




U 


Jh 0 r-i 




bO 0 


u 


o 


(/) U 4-> P! 


0 


0 > 0 -TJ 










;3 'H 'H 0 


pi. c 0 :3 c 


iH 


•H 


o 




t/i C Is S 


CO 


0 'ts m rt 


P.X! g 


4-i 



0 
> 



0 p; • 

(/) pL, 0 'H X 

iH (/) 0 Jh (/) 

rH Jh O o :3 

< 4-i m u o 









«p • 


0 










p; 10 


b^ 1 










0 u 


to 




p; 


0 10 




S 0 


0 :3 






p; 




rH PL.r^ 


rH to 






oi 0 rt jh m 


rH 


O 'H Jh 


IS 






Jh d O 


0 


Jh O 


o p; 






(/) Jh 0 ,jb 


0 




p; 'H 




0 


rH ct3 > tn 


4-> 


p; 0 








CT3 rH < 4-> p; 


to 


o > 








o p; o 




u m o 


0 pj 






up; ct3 4-> Id 


O rH 


> 'H 




U) 


•H - rH 


p; 


rH 


03 p; 




4-> 


m u) pL,o 




. X 0 




o 


U 


O rH «P O 




X4-> m 




•H 


0 


0 p: 0 o 


rH 


rH 0 




to 


Jh 


b/) 0 rt N 




•H MH 


to 




•H 


4-> rH .H O 


o 


03 03 C 


;3 MH 


0 


Q 


•H (/) Ph 10 rH 


u 


10 o3 


S o 





H 

P-l 
W 

to 
c 



< 

Pi 

< 



o 



1—4 



f.J 



o 

w3 









C to 




o o 




•n 










o 






w \u 


* 




H 
O 


nrt Clj 


Q 
















•H 












u 






f 1 • > 




o 




M 


W 


Jh 




HM 


•H 








(D 


<, 


(D 






a. 


•H 












W 




0 




rH 




4_» 
















o 












o3 




CJ 
















u 




0 








rH 




(D 




> 


to 






^ 1 


o 

















tii 



ERIC 



0 

•H 

O 



rH 

U 



O 

■be 



rH 
05 



H 

o 
o 



-p 
o 



•p 

cd 



CO 

•H 

-p 



-p 

Cm 
O 

O 



4J 



>5 

o 

Pi B 



ft d 
< +^ 

Pi 

§ 
O 

o o 

•H 



o 



o 
o 



o 

•H 

■p 

o 



u 
cd 

-M 

o 
ft 
a 

M 



o a> 
u 

>> p 
a cd 

a B 

OJ ^ 



CO 

1^ 



o 



OJ 



cd 4-> 

u cd 



+^ a 

ft -p 
0 td 
o +^ 

O CO 











4J 






o 




U (/) 






• H 




0 0 








0 


H <M 


Oj 




0 












o 


o to 










(J 










MH 


Mh 




o • 




O 


o 




O -P 


MH 


P 








Q 


cd +J 






rH 'H 




P 


u 




13 M 


P </J 


P 0) 






Mh Ph 


O rH 


o e 


Oj 




(0 0 


«H Oj 


•H 0 


4J 




CO ^3 


4J .H 








0 rH 


U M 




0 




u ^ 


0 0 


0 (/) 


(J 




(J 


rH 4>) 


rH Cd 


r \ 






0 cd 


0 0 






CO o 


t/3 ^ 










(/) 


1 


0 






0 




w 








SU 








rH 




o5 






Cd 


rP • 


M 






4j 




i-J 






cd 


-H P 








u 


IS 0 


{J 








e 


0 


0 


T3 


to 


t3 P^ 


j ) 




rH 


"H 


rH .H 


•H 




0 


o 


0 P 




• H 


• H 




.H cr 


U 


US 


MH 




m 0 




cr 




0} 




Oj 


0 


he 


> 


0 bO 

^ p 


(/) 






w 




0 






0 




(/) 


■H 


P 


to 


P 0 




(/) 


hH 




hH > 



4-» 

^ P 
Q) 0 



0 
U 

Cd 

p: 



I p 
0 0 



0 

05 

p: 



I 

^ JH 

O 05 
MH W) 

(/) 

P P 
05 05 

rH 

Ph (/) 

0 

(/) u • 
> 'H 10 

05 m 0 

M MH W) 
Q O 05 



P 

o 
u 

(/) 
0 
(/) 

•H 
> 

0 



P +J 

CO w 



4J rH 
P 05 
0 

0 0 

mh +j 
m cd 
•H 6 

^ P 
O 

0 rH 
rH 'H 

0 P 
CO ,£1 



P 



P 

Xi 

(/) 

X • 

0 (/) 

> 0 

P 

CO (/) 



a; 

H 
H 

o 
o 



u 

W -P 
■H <U 
O 'H 
d H 
■H O 

;:1 ^ 

M 

•P 

O OJ 

<M o 
u 

P A. 



•P 
(d 
a 



H 
P 

•H O 
'H 

•H ^ 

'd ^ 
2 ^ 

^ H 
Cd 

•H P 

> o 

•H 

+^ -P 

d cd 

■H ft 

u 

ft tJ Eh 

<U CJ > 

W O Q 



o 



CO 

;2j 



(d 
tn 

o 

I 

1 



•s 

to 

(U 
Q 

I 



H 

Cd 

•H 
P 

OJ 

w 

w 
1^ 

w 



ERIC 







O 


•H 








O 








•H 






• 


Jh 






H 


-P 






O 


o 






Q 










!— 1 








W 








>^«-> 




o 
















•H 




P 




> 








P! 


V) 










o 






•H 




H 










o m 




W 




m 








• 


CO 


o 




< 




•p 


iH 


• 




o 


cd 


Oh 




(U 


«P 






Jh 








•H 






to 


Q 






1 — 1 




















rH 




.-J 




«P 








•H 








H 
























O 












< 






P 
















o 






























cd 


cJ 














cd 










1— i 




ro 




H 






rH 


>C 








(-U 




ro 


> 






























(U 




£-1 








f ~ • 












Q 




a. 








:s 








o 








o 














t3 














W 


P 














•H 








«P 


•H 






•P 








0) 


























Cd 








■ .H 








Jh 








P 








t/) 








13 








T3 






























0) 


Jh 








0) 








p 






P. 


I/) 






(D 








Jh 


1— 1 






Qh 


U 



o 



o 






>> 


H 


o 


ft 






(U 














O 


1 


Cm 








Ui 




C 


Cm 


O 


0 


•H 




+J 


C 


•H 


0 




•H 


c 


4J 


o 


Cd 




a 



If) 
p 

o 
p. 

0) 

m 
o 

p; 
o 

•H 

P 
0) 
rH 
P. 

o 



Pi 


p 


o • 


•H 


O P 








Cd (u 






Pi 






C5 P 


m 


cd cd 


o « 


p 






o 






•H m 


•H p 


P o 


P Cd 


0) 


(D O 




rH -H 


P. o 


PirH 




e P. 


o cd 


o p. 


U P 


u cd 



a 
C 
cd 

-p 

o 
ft 

M 



Cm 

O QJ 

a 
C 

a aJ 
C B 

^ o 

0^ Cm 
QJ U 

^ 0^ 



o 

O 



Ui 
OJ 



o 



OJ OJ 
QJ >H 



cd O 



cd 4J 
QJ 

QJ 



QJ 



O -P 

G G 

QJ d) 

\) % 

ft -P 

S cd 

o -P 



O O 
•H rH 
^ rH 

P. o 

MH 

c/) 

cd 

o 

P <u 
• bO C 

P <U rH 
•H rH (U 
rH 15 
•H O »H 



<u 



p 

<u o 
crx 

U .H 
rH 

<D ^ 
P Cd 

(U P 
rH If) 
Q) - 

O MH 
U O 



P. . 

P. N 

Cd «H 

p 
P u 



13 
O 



P 



MH PJ 
O 

p .H 

(0 P 

13 Cd 



x; 



x; 



X 



X 



> cd 













rH 




rH 




P 




P 


1 


p: 


1 


p: 


Q) 






U 


;3 


u 


;3 




cr 




cr 



U) 

p 







p: 








«4H 


o 




•H ^1 




O 




p 


rH <U 






•H 


o 


P. Pl* 


I/) 


p: 


> 


cd 


Pi 


0) 


o 


p: 


Pi • 


Cd Jh 


p 


•H 


w 


S p 


o 


cd 


P . 






I/) ^-\ 


p: 


Cd If) 


0) 


0) 


0) 




U P 


O rH S 


p: 




cd Jh 


;3 


cd 0) 


cd o 




p, o 




P p 


Pi'H 


o 


a> p, 


o 


p: cd 


0) P 


o 


U 0) 




0) P 


Jh cd 


u 


P.fH 









OJ 

(U 



o 
o 



CO 



■p 

O 'H 

H O 



4J 

a 

OJ 
O 



-P P 

Cd H 
CJ ^1 
•H a 

«M •H 
1 



4J 



G cd 

•H ft 

ft o EH 
QJ a > 
WOP 



OJ 

u 

o 



CO 

12; 



cd 

Ui 
Ui 
Q) 

a 

QJ 
G 

:§ 



■s 

cn 

QJ 
P 

I 

P 



H 

(d 

•H 

-P 
G 
(U 

oa 
oa 
W 

I 
• 



o 

2: 



O 



C U 

O 0 

H 0 

•H C 

CO 

O 0 •♦-^ 

0 0 

to e3 a 



to 

Q 

< 
o 

H 



O 



0 



X3 

o 



to 



0 



•H 

0 



O 

P. 
0 



ERLC 



03 
U 
•H 

4J 
U 
0 

m 



0 

U 



03 
U 
•H 

U 
0 



> 
0 



0 

<4-J 

0 
•H 

O 



03 
•H 



0 



P 



o 



O 




O 



I 

•H t>> 

H O 

P< C 

ft OJ 

< -p 

(U 

I 

o 

tn 
C 
o 

•H 
-P 
'H 

'd 
c 
o 
o 



o 

c 

o 

•H 

-p 

Qj 
O 



O 
C 
Qj 
-P 

O 

s 



O (U 

s s 

^3 o 

U (U 



O 



Jh -P 

o a 



o 



(U aJ o 
a, p s 



Oj -P 



O -P 

•P 0 

(D (U 

ft -P 

g 03 

O -P 

CJ CO 



0 




• 






1 






o3 












o 






•H 


•H 




U 


i-H 


P 




U 






iH 


o3 




0 


o3 




-P o3 






m 




cr 


m 


o 


0 uo 




o 




o ' 


rH 




C • 




j-H 




O >N 


;3 ex, 


o3 


o • 


•H 






•H to 


4J O 


w m 




P 4J 


0 B 


l/J o 




0 U 


rH -H 


0 


0 


rH 0 




U P 






a w 


U pi! 




a o 


O 0 


;3 0 




O JH 


U 4J 




< 





p 

H 

O 
U 

P 
03 

0 
U 
■ a 
03 

0 
P 
P 
< 



X 



X 



X 



X 











rH 




rH 




0 


-•J 


0 






• C 






03 


0 0 


03 


0 >N 








> OS 




cr 




W t3 













in 


P 












p 




•H -H 














P 










03 


H 


W 0 • 










P 




0 W to 


tn 








in 


•H 


p ;3 0 


0 


0 




o 


•H 


sent 


tn 


X c • 








W 


to H 03 


tn 'H tn 










0 O U 


•H H S 


tn 


0 


to 


03 


CQ 




rH O 3 


p 


0 


0 




w 


03 P 


^ P JH 


u 






too 




p. >N H 


03 -H t>0 


0 


• H 


• H 




I 


0 C 13 


P O 




03 


> 


o 


• 


JH O O 


W O Jh 


•H 


JH 


•H 




ft* a CJ 


w a P. 


Q 


4J 




03 





0) 
0) 



o 

CJ 



to -P 



O 

a 
^1 



-P 

0 o 

O (U 
<H O 

. c a, 
o 

-p § 

03 
O 
•H 

<H 
»H 

o 
6 

xi 
-p 

•H 



03 
O 

•H 

-p 

03 
ft 

ft o Eh 
(D o > 
WOP 



-P 

c 

•H 



CO 

-P 
O 

}2; 



a) 
to 

(0 
0) 

o 



I 

^3 



u 

•H 

CO 
(U 
P 



0-i 

o 



•H 

^ .H 

H 



(U 
(U 

a. 



ERLC 







^— 
>> 






-P 






•H 






u 






•H 










H 


-P 




O 


u 






(U 






f-H 






1^ 

V—/ 




-P 






(0 


(U 




•H 






bO 






O 




H 






UJ 


o 




W 


•H 




, 1 , 










< 




m 










o 


cd 






-p 


uu 




CO 




LO 






HH 
LO 


(D 






rH 






P 




< 


•H 


















o 










< 




o 






•H 






t/) 


o 










(U 


f— • 




m 






o 


Cj 










Ph 














H 




f— 1 






(U 


w 




> 


Q 




(U 


HH 


to 




>- 














(U 




w 


-p 




f- 






m 







(D 
-P 

<D 
•H 

o 



p 



(U 

-p 

U 



O 
O 




•H S 

H a 

< -p 

OJ 

^ p< 

o a 

«^ o 
o 

CO 

o o 

•H 

4-> G 

•H O 

C -P 

o cd 

o a 



QJ 
O 

c 
cd 
•p 

o 

M 



QJ 
O 



o 

G 
QJ 

QJ ^1 
^1 QJ 



Cd 

B 
U 

o 



o 

u 
o 



^1 
o 

•> ^1 

^ cd 
QJ QJ 
QJ >H 

^ >^ c 

QJ cd o 
Ph Q S 



cd -P 

QJ >^ 

0< QJ 

QJ ^1 

^1 Cd 



QJ 



O -P 

G « 

QJ QJ 

•p a 

QJ QJ 
-P 

a Cd 

O 4J 

O CO 







•H 


1 






• 


-P 




0 






o 




1/5 






0 


0 






03 


m 


o 


:3 




rH 


m 


o 


o 




a. 


0 




o' 


m 


m 


m 


m 


m 


o 


o 


o 


o . 


o 






















o • 


o 


o 


O 0 


o 




•H 


*H 


•H 0 


*H 


P o 


P 


P • 


P P. 


-M 




0 


0 e 


0 (/) 


0 


•H 




T-H 0 






p 0 


P. 


P^P 


P. 0 


P. 


•H (/) 












O 


O >N 


O X5 


O 




u 




U o3 


u 






p 




















0 




• 






B 




















•H 


c/) 


•H 








•H 








cr 










0 


0 


















bO 




O 






C • 


0 


O 






• H 0 




u 








0 • 


(/) 






•H X5 




CO 






m o3 


> 0 


03 








P 








CO *H 


t/) *H 


o 






0 o3 


0 > 








CO > 


o c 








03 


C3 -H 


»— 1 



X 



X 



X 



CO Jh 
0 o3 

e 0 



03 



CM 









































p 




p 






P 




P 










0 










1 


0 




0 






0 




0 


0 




0 




03 


0 




0 






or 




or 






or 




cr 












Hi 









C o 

O T3 
U 

O tf) 
^ p O 
P •H 
•H W 

c p 

I/) o3 t/) 
^ P 

^ t-H > 

o :3 0 

^ w PI 



T3 

p 

p. 

pj 

t/) I/) 
0 c 

03 

S P. 



0 



p. • 

0 

w P 
p w 

0 >N 



p 
w 
0 
U 

W 0 

0 p 
rC! p; 

o •H 

0 

0 o 

P^'H 
I/) t-H 

0 P.:3 

^ o 

oj o H 

is; p bo 



p. 



0 

Jh o3 
PJ -H 
O ^ 
O P 

w) :3 w 

0 T3 Jh 

P! 0 

03 U 
0 O O 
H P > 



QJ 
QJ 



O 
O 



^1 

u: -P 

•H QJ 
O -H 

•K O 

H »-3 



G 
O 
•H 
•P 

Cd 
o 

•H 

«W 
•H 

o 



•p 
o 

OJ 
•ra 
O 



a o 



•p cd 

•H G 

> O 

•H 

4-> -P 

G cd 

U 'J^ 

ft O Eh 

QJ O > 

K O Q 



QJ 
CO 

•p 
o 



CO 



cd 
(/] 

CO 
QJ 

o 

QJ 



•H 

CO 

QJ 
Q 

I 

Q 



cd 

•H 
•P 

G 
QJ 
(Q 
CO 

W 



W 
OJ 

CO 

pi 
O 



to 
to 



< 



o 
u 

1—4 



o 



o 



H 
O 
C5 



GO 
W 

rH 

u 



o 

a: 



o 

O 



ERLC 



• * 




(D 




»H 




+J 




• H 




H 




XI 




O 




^-:) 










rH 

tu 




r 1 




•H 




Hi 








u 








H 








(U 




> 






to 




<u 








ni 














0) 


toil 


4-> 


Pi 


Pi 






4J 




4J 




(D 


O 


•H 














•H 




Jh 




+j 




(/) 











to 

U 



P 



o 
o 



o 
o 



4-> 

u 
rt 
+-> 

to 

o 
+-> 

o 



o 
o 
o 



a; 

o 
d 

o s 

cd a; 
a +^ 

q< o 
< o 



< -p 

^ & 
o 0 

O 

o 

w 

o o 

•H 

•H O 
^ .H 

C -P 

o cd 



10 
O 

o 

0) 

P. 

(U 



O 
4J 

0) 

o 
o 



to 

0) 

+-> 

to 

to 



o 
d 
cd 
-p 

o 



O 

o 



Q 



Q 



O 



o tu 



o 
cd 

Q S 



>^ rH 

cd -P 











o 








•H 








+-> 




> 




rt 




•H 




•H 










p: 


u 










to 




o 






+J 


•H 


FJ 




O 




•H 


rt 


rH 






O 
















m 




O 


+-> 


o 


a> 




to 


o 


tJ 






M 


p: 


;3 


1 




to 


to 



X X 



X 



>< x 



X 



I p: 

CD O 



cd 



C -P 

P4 P 

cd 

O +J 
O 00 



to 

(U 
H 
rH 
O 
O 



ho 

tn '-P 

•H (U 

O 

^ 7^ 

•H O 

H >0 



0-4 O 

u 

a Ph 

o 

-p § 

cd H 

O J3 
.H 



?3 



o 



cd 

K C P 











p 






O 








•H 










<0 






PJ 




<0 




H 


•H 


>^ 


•H 




Cd 


Ph 








•H 


<D 


+-> • 






-P 
(U 












O Jh 


to 


• 


I/] 




O 




to 


w 




to +J 


U 




1^ 












O 


•H W 






o 


rt <D 


to 


to 




0) 


M p* 








Pi 


O 


»-H 


to 





CO 

-p 
o 



CO 

is; 



cd 

CO 
0] 
(U 

a 

I 

I 



•H 

V) 

tu 

P 



H 
W 

PJ 
X, 
CO 

Oil 

c 



(/) 
>-* 
-J 

< 
< 

CI 

<: 

:^ 
o 

H 

< 

I — I 
(3 



H 
W 

o 
u 



o 



O 



o 

a 
o 

c 
o 

'H 
4-^ 

01 
4J 
CO 

0 



43 

o 



to 



01 
Q 



•H 

(D 



01 

Q) 
^« 
01 

a. 



ERIC 



o 

01 
•H 

01 
D:^ 

O 
•H 

o 

< 

u 

OS 

u 

PQ 



01 

u 

•H 

O 
Q) 



> 



T5 
G) 

+J 
PJ 
<1> 

•H 
Jh 

O 

01 

Jh 
4-* 
V) 



(D 

to 

rH 

u 



a 



o 
o 



o 
o 



■be 



a 



o 
u 



■p 



u 
-P 
O 
OJ 

•H 

+^ 

a; ^ 



o 



O S 

•H a 

-P G 

aJ OJ 

o -P 

•H OJ 

<H ft 

P4 O 



1 

•r-t 

r-f O 

ft G 
ft OJ 
< -P 
OJ 

U ft 

o S 
o 

G <+H 

o o 

•H 

■P G 
O 

t:^ .h 
G -P 
O c3 

o o 



OJ 

a 

G 

•p 
u 

o 

Pi 

a 



a 

a aJ 
G e 

OJ ^ 
0 o 

OJ ;^ 



CO 



O 

^ -P 

O ^ 



o 



0) 

cd o 



cd -P 
O G ^ 
OJ S 

0< OJ 

- <u ^ 
jx, p:; 



OJ 



G G 

•P S 

OJ 0^ 

B cd 

a 4^ 

O CO 







• 


u 




o 






Jh 




o 




u 




Q) 


o • 


Jh 






if) iH 


Jh 


<D U 


(D 


•H <D 


P. 




O 


O 




01 ^ 







4 


^1 




01 


:3 


CD • 


v> 


^ bO 






0) 


4J .H 


> 


V) 


•H 


:d 4J 


4J 


S o 


U 




01 


V) U 


o 


txO 


•H 


C rH 




•H Oj 


ol nd 'H 




C u 








o p< 


1— 1 





X X 



oJ 
Q 



O 
U 
<D 
M 

p. 



Q) 

bO 
0) 
CO 

to 

(0 
(0 
< 



OJ 
OJ 



o 
o 



W -P 

O 'H 

•H O 

M ^ 

a ^ 



<^ O 

G Pu 
O 

•p 3 

cd H 
a 



•H 

O 



^ H 

-p cd 

•H G 

> O 
•H 

-P -P 

G cd 

•H ft 

^ ;j w 

Pi O Eh 

OJ o > 

K O P 



-p 
o 



CO 



cd 

CO 

<u 
o 
<u 

i 

I 



r-t 



H 
(d 

•H 
■P 
G 
<U 
(0 
(0 

w 
I 



H 
W 



CO 

o 



LO 

I— I 

I/) 
>< 
—J 

< 

< 

Q 

< 
o 

I— I 

U 
1—1 
uu 
1—1 

P^ 
W 



M4 

a. 
o 



ERLC 



o 



H 
O 



O 

M 

P. 



5 o 



(D 



H 
O 



to 



(D 



0.) 
• r- 



IS 



OS 
P. 
(D 



o 

•H 



o 

< 
(D 

u 



0 



t/) 



(D 
> 
(D 



•H 
O 
r-i 
•H 

4J 

t/) 

:3 



(D 
iH 



O 
O 



4J 

.1/1 
O 




I 

•H S 

H O 

< -p 

(U 

^ o 
o 

o o 

•H 

.h 

O 

o o 





(0 








o 


I/) 


•H 








a 


o 


o 


u 




(U 


•H 












O 




rH 


o 


rH 




o 







(U 

o 
a) 

^1 

O 



O 

o c 
1^ w 



0 



^1 

o 

(U (U 

is 



4:1 



Q C ^ 
(U ^1 

^1 cd 



(U 



(U (U 

■p 0 

<U (U 

A -p 
g cd 
O -P 



I 

o 

•H 



cd - 
^< o 

4J O 

10 o 

12 p. 



X 



X X 



cd 



cd 
Q 



o 
u 

P4 

0) 



O 
•H 
+J 

Cd 

t/) O 

w Cd 

•H Jh 

I/) (D 

10 p< 

< o 



0) 



o 
o 



CO 


43 


*H 


(U 




•H 




H 




0 


r1 




M 








B 


a 


0 


0) 


















0 




•H 




-P 


p 


Cd 


H 


0 




•H 


0 


<M 


•H 


•H 








0 




B 




.A3 


H 




Cd 


•H 




> 


0 




•H 




•P 




Cd 


•H 








P^ 




(U 






0 « 



(U 

-p 

o 



cd 
en 

(U 

u 



(U 
H 

•3 

0) 
Q 



H 
cd 

•H 
■P 

(U 

w 



< 
a 
< 

o 



o 



ERIC 



o 



O 



to 
r 



03 



03 



03 





• 






H 






O 






o 












03 






cS 






0 






JH 






■H 


u 




a< 


03 








w 




PQ 


w 


(D 










00 




< 


:^ 


c 




a: 




CI, 


o 


1— 1 






o 


w 




> 




CO 







0 



CD 
CO 



> 



U 
•r- 
> 

u 

r- 

rC 



cti 

c 
w 

H 

a; 

Q) 
1/) 

:3 



Q 



H 
O 

o 



u 
cd 



CO 



o 

c 
o 



■H 

u 



■H a 



o 
c 

-p 
o 



J 

•H 

H O 
P< P 
P< (U 
< -P 



o 

4J 



U 
■H 

:3 
cr 

I/) 

C • 

O t/) 

I/) I— I 
Q) 03 



Q) 

o 
u 

o 



■ H 0 

I/) (D 



■H >^ 

u > 

0 O 

o o 



I/) 
o 



4J . 

03 W) 



cn o -p 



I 

03 
C 

03 
X 

4J 
4J 
■H 

I/) 

Q) 
If) 
if) 
03 
PU 



^1 

O 

(/] 
P 

o 



t 

o 

o 

c 
o 

cd 
O 



(U 

a 
P 
cd 

O 
Ph 

a 

H 



O 

S 
O 
P 

P3 



o 
p 

o 

Cm 



O 



0 



^1 

O 

^1 

cd 
(U 
>^ 

S P 
Q ^ 



cd +J 

h 5. '"^ 

(D (D u 
> u a 

^ ^ vc^ 



P R 

(U (U 

■P B 

(U (U 

P^ -P 

o -P 



> 

u 

Q) 



T3 
03 
U 

tfi' 
03 



o 

o 

O 



Q) 03 



4J m .H 



PI 
o 



03 
If) 



nd O 

■H I— I CD 03 

t/) U 'H CD 

03 CD m > 

t/) -H O M 
1— I Id 4J 



4J 
03 C 
M CU -H 
+-> S 
CU 03 

t-H :3 CD 

t-H Cr PL, 

03 CD O 
■ H 

U rH CD 

CD t-H rH 
PL, 03 U 
I/) -H 

to O CD 



CD 

■H 

03 CD 



CD I/) 



O 



03 ^ 

U 03 U 
(D CD 
PL,4J T3 
I/) (D 

f/J O 
03 M >> 
E ^ 



X 



(D 




10 








• 

0 






■H 










■ H 








•H 




•H 


4J 




CD 




4J 




4-) 






(D 










(D 








CD 




0 






4-) 














p: 


(D 








iH 




CD 




rH 




rH 


1— 1 






•H 


rH 




rH 


< 






tH 


< 




< 












1 rH 










CD 




Pl. rH 






(D 


(D 


> 




■H 03 










CD 






1 • 


t-H 




4-) 






cr CD 




r— 1 






CD 




CD > 


0 'H 


03 


4-) M 


0 




CD 


■H 


PL, 01 




PL, 0 






rH 


rH 




+J 


0) :2 








rH 


0 4-) 


oj 


0 


CD 




Cd 


03 


4-) I/) 




X 4J 




0 




T3 {/) 


U 


rH 


CD 03 


0 




(D 


0 C CD 


0 »H 


rH 




0 






4J 03 rH 


rH m 


03 


I/) I/) 




I/) 




oJ 0 






CD -H 


4J 


CD -H 


4-) 


4-) -H 


03 e 






I/) 


U 




0 p: ^ 






■H CD 




•H CD 




PL, 0 (D 


0 0 


0 


4J ^ 




4H rTj 




0 e > 


pq m 



(U 
H 
rH 

O 
O 



»-;) 

■P 

cu 

■H 

H 
O 



a a 

o cu 

u o 

p 



cd H 
o 



•H 

O 



4^ 

P 

■H 

CU 



0 o 

^ H 
+J cd 

•H P 

o 



4^ 

cd 
P^ 

O Q 



CU 
O 



CO 



cd 

CU 

o 
a» 
p 
c 



CU 
H 

■H 

cn 

CU 
Q 



Q 



+3 
P 
CU 

lii 

Vi 

w 



H 
W 
W 

CO 

PC, 

o 



CO 
I— I 

CO 

—J 
< 

< 

o 
I— I 

< 
U 
1—1 
u. 
1—1 

w 



H 
O 

u 



o 

!-H 00 



erJc 







o 
















O 














(U 








o 




03 














>-( 


< 


cd 




B 


PL, 




• 






•H 








(D 




t—l 




4J 




• H 




H 








o 










T3 




(D 




i-l 




i-l 




• H 












t—i 








j> 








►J 






(U 








03 










u 




•H 




> 








(D 




cn 




U 




•H 




1— 1 










J- 




(U 






T3 


■ cti 






03 


> 


. i-H 




03 




C 




o 




t/) 












ex, 


T3 




(D 






(D 


03 




P. 


(jo 


(U 






i-H 


a. 


U 



p 



o 
o 




H O 



o 
o 



(U 

t 

o 
o 



^ .H 

O aJ 
O u 



(U 

a 

a) 
+J 
^1 
O 







o 


(U 




o 


s 




o 








(U 




§< 


o 








^1 








fin 



o 
o 



p 



p 



(0 

0 



(U 



(U 

(U aJ o 
Oh P S 



5. H 

(U (U ^1 
> U a 
W tiiH K 



a -P 

(U (U 

(U 0) 

g aJ 

O 4J 

O CO 







>N 






1 












rH 






03 






1 






4-J CD 


I-H 




C 






c 






^ 4-) 


1— 1 




•H 






o • 






W) 03 


03 








O 








•H .H 






03 




O 


CD 


c 










X 






03 




<D 






CD 














rH 










•H 4J 






^3 i 












O 




O 'H 


4J . 




(D 




o 


M rH 








03 tJ 




4-J 




o 


O I-H 




• 




•H <D 




4-J 




t—l 




•H 




CD -H 






•H 












1— 1 






U 




4J 


C 4J 






t—l 4-) 










c 


•H 03 


CD 


•H 


•H a 


i 4^ 








CD 








m CD 


•H O 




I/) 










CD 












Oh'H o 


o 






(D 








•H 


•H 


u 










t/) O 




;3 T3 4J 




03 


o c 


o o 




03 -H 




cr c -H 




Ph 03 






JIIh 4J 




w 


03 -tJ 
























CD 




















03 




W) CD 








o 








• 


C 'H 






CD 






;3 


• CD 


CD 


•H m 














O U 








CD 




CD 




CD 


•H .H 


O 


•H 4-J 




JH 


bO <D 








TiJ m 




03 Jh 




13 










03 




M CD 




(/) 


CD -H • 






M 03 


U U 


t/) 


4J O 






03 


c 




O 


CD 


•H 






(/) 


T3 O. M 


o 






t—l CD 




t-l M 


I/) 


CD 


C CD 03 






o 


03 4J 




03 CD 


I/) 




03 M t/) 


t/) 




c o 


•H C 




•H ^ 


O 


03 




CD 




O (/) 


U 13 


•H 


u u 






4J I/) CD 


•H- 






CD t—l 




CD 03 U 




C 03 U 


+-> 




c >> 


a. o 


CD 


a. CD 






(U ^ (U 


•H 




CD M 


t/) > 




C/) 4J 


I/) 




> 




4J CD • 




o 










•H 




4-) > CD 






CD s p:; 


03 








•H' U 


CD u 




> o 




CD 


;3 M CD 


U 






t/J 03 


03 


03 U 




t—l 


cr o ^ 


< 




^ 'H m 


:=) m 






U 


CD ^ > 



x; 



X 



XJ 



XJ 



CD 
CD 



03 



CD 
CD 
4-) 



03 



CD 
U 
(D 

4J 



CD >N 
> 03 



Q) 
> 

(D 

CD 



(D 
H 



(D 
> 
Q) 
C 

CD 



V) 
•H 



; m 



(D 
C 

G 

CD 



03 

4J 
< 



to 

u 
o 
o 

CD 
in 

Oh 

CD 
CD 



to 
T3 
C 
(D 
to 

to 

4-) 0 
C 4J 
03 03 
4J 

CD CD to 

•H O • 

to m 4J <D 

0 o 

4J ^ e 'H 

u CD m 

03 ^ 
0 4J O 



o 



o 

Oh 



H 0 
0 u 
0 0 

4J 

4J 

O 0 
>XJ 



C 'H 

0 m 



4J 
O 'H 

12; m 



0 03 



u 
o 
m 

0 

o • 

4-) 

•H 

0 03 

XI 4J 
03 to 

u 

0 -H 



o 



4J O 

0 

B PI 

• H 4J 

cr c 
0 o3 C 
O 

to G U 
O. 03 
0 0 

0 rH C 
1^ U 'H 



(/I 


■p 


•H 


(U 


o 


•H 




H 


•H 


O 






M 










a 


o 


CD 


u 






o 










o 




•H 




4J 




cd 


H 


o 


:3 


•H 


u 


<H 


•H 


•H 


U 




u 


o 






o 




H 


■p 


a) 


•H 






O 




•H 




4J 




03 


•H 


p4 






P< 




(U 






o P 



(U 
CO 
O 



CO 



cd 

(0 

u 

I 



■5 

•H 

P 



P 



0) 
•H 
■P 

(U 

W 



a. 

o 
u 



o 

a: 



H 
O 
Q 

> O 
«P 

H C, 
O 

03 cd 
Oh 

03 OJ 



w 
w 

X 

CO 

o 

LO 
I— I 

LO 

-J 

< 

< 

o 

I— • 

< 
U 
I— I 

Uh 
l-H 

H 



ERIC 



o 



•a 

CO 

U 



<U 

u 

03 



< 

w 



a. 

CO 



c/: 



a 

L 
•r 

> 

a 

c/: 



o 



o 
c 

\s 

a' 
p. 

I/) 

i-H 



P 



H 
O 
O 




I 

•H >> 

< +J 











I/) t/) 




03 




to Ti 




03 


Q) 


C Oh 




O (D (1) 


H 


r> H 


O 


I/) CD 






'd 


0 i'^ o 


O 


+J • 


o 


•H • >N <D 








t/) CD ^ 




M M I/) 03 


• H • 






03 03 (D C 


03 03 


a. a* u o 


0 <D 


(U (U (U ^ 


M iH 


Oci c :5 


< u 



^ 03 



^1 

O 

W 

O 



o 
o 

O 



.h 

O aJ 



O 

-P 

U 
O 

9 



O 0) 

o 

t i 



O 

u 

o . 



p 



p 



^1 

o 

4 c3 



cd o 



(U 



CJ -P 

+^ a 

p< -p 

O 4J 

O CO 



O p:? 

C 03 . 

a. 03 

0 If) 
CD C 



o 

O -H 



12 



03 - 



o u 



o 

u . 

u 

1/1 bO+J 

+J • ^ t/) 

(U 03 
•H ^ O 

oi .H o 



O +J 
0) 

I/) Q) 

03 rH 

c - 

C t/) 

03 (U 

(U o 

rH ^ 

u 



o. 

13 



W >N CD 

CD fH pH 

O 03 'H 

Q to O. 



X 



X 



t/1 



;3 
c 

o 

u 



JO. 



O CD 
O 
>N CD 

rH a 

•H 

o3 c/) o3 
Q OS W 



I CD 

Oh fl I 

H -H C 
O 

cr O O 

CD 03 



I/) 

Oh Pk 



CD 
CD 



CD 

u e 

03 CD 
CD 



- ^3 a 03 
CD t3 



03 



(D,i.Jj 03 
C 

•H c/> p; 

oj ;3 (D 

S 6 6 



I rH 

bO to ^ 03 CD 

■hp; jh jh 

'H cu o 

03 ^ +J 

<D U C TJ TJ 

iH Oj 0 C C 

u g e 03 



m CD 

O +J 



^3 

o 
u 

03 

rH +J 

o 



0 10 



o 



a; 



o 









*^ 




+J 


■H 


CD 


O 


•iH 




H 


•H 


O 


•i 

rH 


♦-3 








-P 




CJ 


O 


cu 




•r:> 


Ch 


o 










o 




•H 


g 


+> 




cd 


H 


CJ 


^3 


•H 


CJ 


^ 


•H 




H 






o 




B 


a 




H 


-P 


cd 


•H 






o 




•H 


-p 


-P 


c 


<d 


•H 








Oh 




(D 






O P 



o 



cd 
(/] 
(/] 
(U 

o 

(U 



I 



•s 

•H 

CO 
CD 
P 

I 

P 



a) 

•H 

+^ 

C 
CU 
CO 

w 



H 
W 
W 

CO 

PC, 

o 



LO 
CO 

>^ 

Q 
< 

o 



Q 



u 



H 
W 

O 

u 



4-> 
0) 
H 

03 



O 



o 



4J 
0) 

O 

'H . 

4-) U 



X) 
O 



> 
—J 



<L) 
03 



CI. 

^ rH 

cx, u 



ERIC 




e 

03 
X 
<D 

C 

o 

4J 
4J 
•H 

03 - 

a 

V) O 
CD -H 
(/) -P 

(/) 03 

03 a- 

^4 



« H 

+J 03 
03 'd 

0) cu 



4J 



R3 

I/) 

CD C 
rTj CD 



o 

(/) 

-M 

c 
:3 
o 
o 

03 

•H . 

a> CD 

U -H 

03 03 



^1 

o 

t/i 

o 



(U 

I 

o 
o 



•H O 
O 

o o 



(U 

o 

cd 
+J 
^1 
o 
p< 

6 



O (U 

o 

>^ g 

u a) 
C S 
(U U 

fin Oh 



O 

o 

fin 



P 



(U 
0 



^1 

o 



(U 



(U cd O 

p :s: 



>^ H 
aJ -P 

cu 



cu 



<D CU 

"£ § 

ft -P 

B Cd 
O -P 
O CO 



m 




0 




rH 




03 




13 




C 


C 


03 


0 




•H 






t/) 




CD 




•H 




T3 




:3 






c 


CO 


•H 



O 



o 



03 

CD 

I O 
CD 

P -H 

I CD 

O 4-" 



C t3 
•H <D 

10 

03 

•H CD 

U U 
CD 03 

rH C 

03 (D 



4J 



X 



X 



X 







4J 












03 03 






CD 






rH <U 


rH 


rH 


U CD 


t/) 






;3 


:3 


< 0 > 


0 


.0 ^ 














rH 


•H 




4J 


+J 




1 G 




c 


CD CD 


0 


0 


^ :3 


u 


u 


PL, Cr 



o 

rH 

I O 4-) 
> m H 03 
O O 4-) <D 

,i4 <D O 4^ 

bO U 
t/) Id 

03 CD O C 
re rH 4-) 



I/) 

CD CD O I/) 
4J H 15 . X 
03 D C XfH H 

> I/) 03 I/) rH 03 CD 

u a 



03 



CD 
4-) 



O I 

CD 

U -H 

^ ;3 
o o' cr o 

03 U CD 4-) 
CD ^ 

CD{rtl/)CDCD03o3rH 4JV)4-)fHl/)C 
4-)CDa4Hfl4 >fl4a4CCDC03CD03 
t/)^6HO,^ gCDDVJCDCl/) 



oi 



o3o3;3o3H o3mojcDOtD6 



(D i/l 

CD tH H t/l .H 

N bO 03 03 ^ • 

>x CD CD 4J 

S 4J C 

U 13 

O 03 O 

03 P to +J ^ U 



0) 

cu 



o 
o 



u 



5 


1 •> 


■H 


cu 




•H 




1 

r~~l 


•H 














4-* 


Pi 




*J 


CU 


M 






0 




M 




fV 

m 


Q 






B 


4J 




cd 




CJ 




•H 


a 


<M 


•H 


•H 








0 


^3 








H 




cd 








0 




•H 




+3 




Cd 


•H 




^^ 




ft 




cu 






0 p 



CO 
O 



CO 



Cd 

U3 

cn 
(U 

c^ 

(U 

I 



u 

•H 

CO 

<D 
P 



Cd 

•H 

+> 

CU 
CO 
CO 

f 

« 



4J 

Q) 
H 
H ^ 

CO ^ 

O ^ 
03 

I— I 

CO 



o 

:2: 



H 
O 

O 

03 



< 

o 
I— I 

< 



o 
u 



c 

03 
iH 
a, 

(U 
iH 

•H 

H 

O 



— ^ 0) 

O 03 
•H 

o • 

UfX, 

w 



1-3 



(D 
03 



03 



Q) 

P 
iH 

U 



ERIC 



Q 



H 
O 
O 




I 

• H 

H O 
ft (U 

<< -p 
p S 

<M O 

o 

o 

•H 













cu 

(U 














U 03 








rH 




I/) I/) 








H 




<D t/) 




O 




O 


6 (/) 


U Q) 








o 




O 


03 








03 -H 






(D 






CD iH 


o c 


t/) 


4J 




»^ 


M O 






4-^ 


•H 










•H 


4J 

(U 






o 




Q 


■H 


M O 


CD 


u 






H 






Q) 




•H 


O 




03 




V) 


H 


»^ 


m (/) 












03 C 




C 


in 




■P 


•H 




Q) 






O 


M 03 




4J • 


H . 


o 


(U 


<D 4J 


U t/) 




O CD 








03 03 


•H 




O 


03 O 






CD -H 






12 U 


w e 






o 



O 



o 
o 



o 

•H 

-p 



(U 

o 
a) 

^1 

o 



o 

o c 
1^ w 



^1 

o 



(U 



CU 

^« >> c 

(U 03 O 
PL, Q S 



>>r-{ 

Q C 

CU >i 

CU u 



CU 



CU CU 

+^ ^ 

CU 0) 

O 4J 













cd 


H 












o 


13 




1 




1 




•H 


O 








CD 


4J 


<M 


•H 




•H t/) 






Oh 


•H 

'd 
o 






t/) 






CD 






iH O 3 




CD 






O 


o 


03 'T-i O 










O 4J -H 






CD 




H 




•H U }^ 




4J 




-p 


cd 


4J 


t/) (D O 




t/) 




•H 


O 








3 


4J • 




•H 










U) U) 


-P 


-P 


o 


Oh C 4J 






3 4J 




Cd 




•H U 




t/) 




•H 


ccup 
VTE 


m 


t/) CD 




4J 


o 


P^ 
CU 








(/) • 


I/) Oh 




C (/) CD 




CD 


CD 




o Q 


• 


(D CD 


to 


4J (D 








U CD 


> -H 


CD 




o 






CD Oh 


CD ^ C 


I/) 


iH ^ 


U Jh 








Jh P 03 


03 


iH O 


CD O 






a Dh 


CM T-t U 


bO 


< u 









X 



X 



X 



X 



X 



X 



rH 
t/) 

3 





M 




(D 






4J 




t/l 




03 


03 


CD 




iH 


CD 




O 


4J 




< 


O 



CD 
4-^ 



3 




3 






3 






a 




iH 


cr 


•H 




•H 




4J 


CD 






4J 


1 






c 






CD 


CD 




0 




o 




3 


to 


u 




u 


PL, 


cr 


< 














to 




(D 










to 


•H 






to 


•H 




iH 






4J 


rH 


a 


Oh I 


to 






o 


>N 03 


Oh CD 




to 


o 


W iH 4-^ 


03 O 




4-^ 


Oh 






o 


O 


to 


CD 


4J 


(D C 




O 


CD 




03 


Oh'H 


C Oh 


CD 


4-^ 






O 


03 


U 




to » 


4-^ 








rO 


4J < 




CD 


to 4-^ to 


to 


03 


•H O, 


t/i 




:2 CD CD 


OhiH 




CD 


CD O 


o m M 


CD 






CD 


U 4J 


C 03 3 


CD m 


3 O 


CO 


o3 to 


« tond 




o 


CO 4-^ 


• 




• 








> 




> 














> 







CU 
CO 

-p 

o 



CO 



cd 
en 
en 

CU 
CJ 
CU 



I 



CU 
H 

•s 

•H 

cn 

CU 
Q 

I 

« 



CU 

en 
en 
W 



o 

a: 



O 



u 
a 

o 

UO -H 

o 

^ U CO 

(D 

00 ^ 



CO 

>^ 

< 



CI 

< 



< 



Q 



H 

o 



+-> 
•H 
H 

O 



ERLC 







f—i 




Q 








1 \ 






(/) 


^ 1 


•H 


i-H 


Q 


O 




Pk 


CD 










a 






CD 


•-4 








<u 








u 








^« 




PCI 





< 

a, 
w 









(D 




T— ! 




iH 




•H 








I/) 












iH 




(D 




> 




(D 




1-3 




+J 




^\ 


(D 




+-> 






o 


Q 


















IE 










nil 


a 




• H 




4-> 




(D 


T3 




W 






03 


(D 




U 




•H 


• 


a 


t/) 




t/) 


»D 


(D 








•H 


>> 


I/) 




:3 
















(U 


CO 








0 


:3 




iH 




U 



Q 



H 
O 

o 




\ 

•H >> 

H O 



o 



(D 
U 

•H 03 

+J CD 
O +J 

o a 

6 CD 

CO o 



(D 

:3 



03 

p. 
:3 

fco - 

a (D 

u ^ 

•H (D 



(U 

^ o 
o 

o o 

o «J 
o o 



o 
c 

cd 

o 



o cu 
o 

S M 



O 

o 



1^ w 



(U 
B 



O 

oJ o 
Q S 



OJ -P 

Q a 
cu 

(D Q) U 
W fa 



a -P 

cu cu 

■p a 

cu (U 

a aJ 

O -P 

O CO 



03 CD <D 

o a CD 

O O <D 



CD bO CD 
U .H 



m u <D 

CD a* 
tH CD 

a< CD 
< 



X 



X 



(D 

(/) (D 

tfi <D U 

Cd M O 

+J 03 m 03 



(D 

(D 
I/) CD 



4-> 



CD 
I/) 
O 
iH 
U 



O 

CD > • 

+J I/) 

C (D M 

CD C) 
U 4-> 

bO CD 
^ ^ tj) 
PJ -H .H 
03 rH > 

O U 
C X(D 
CD U p^+J 

p4 CD p p; 

O H CO P 



03 

*H . iH 

f-i I/) O 

CD CD > 
+-> 

03 O CD 



CD M 

4-> O 

03 r-f O 

M O H 

cd U 
P< P? 

0 >s O 

CO ^ u 



<D t/) W 

e p }H 

P P CD 
Oti P. 

Cd 

• P 

I/) t/3 CD 
iH ^ (D 
03 <D 4-> 
P P 
P 
PrH 
•H O 



•H 

CD 
03 



m 'H o 
o cd ^ 



CD 

+J • 

cd t3 

S CD 

CD 

P CD 

cd p 

I/) I/) 

M 03 

CD 

M rH 

O 03 



cu 



5 



w 


4J 




CU 


Q 


•H 




H 


•H 


Q 






M 


«i 




-P 




CJ 


o 


<u 








o 










o 




•H 




4J 




oJ 


H 


CJ 




•H 


u 


<M 


•rf 


«H 








o 




a 


o 




H 


-p 


cd 


•H 


C 


:* 


O 




•H 


-p 


-P 


c 


Cd 










ft 




CD 




« 


O Q 



-P 

O 



CO 



cd 
to 
en 
cu 

CJ 

cu 



p) 
I 

p) 



cu 

H 

•s 

•H 

(0 

CU 
Q 

I 

Q 



4^ 

C 
(U 

CO 

W 

I 
« 



